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WAS THIS MUMMIFIED IBIS 
ABOUT TO LAY AN EGG? 


HEN shaken it rattles distinctly. To find 
out why, the Brooklyn Museum had it | 
x-rayed. The roentgenogram shows no unlaid 
egg, no object of archeological interest. The | 
cause of the rattle is probably a calcified gizzard. 


Archeologists radiograph all types of mummies 
—in this way learning whether the mummies 
are genuine (bones in skeleton arrangement) | 
or “fake” (bones disjointed and bunched to- | 
gether). In addition to bones, the Ancients | 
frequently wrapped amulets, jewelry, and other | 
objects of interest with their dead. Occasionally, 
one finds a papyrus tract of great historical value 
By showing the exact location of these objects, 
roentgenograms facilitate their removal with 
minimum damage to the outside wrapping. 
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detail whether your patient is one day old 
2000 years dead. 
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SYPHILIS OF THE SKELETON IN EARLY INFANCY 
THE NONSPECIFICITY OF MANY OF THE 
ROENTGENOGRAPHIC CHANGES* 


By JOHN CAFFEY, M.D. 


NEW YORK CITY 


— high incidence of skeletal involve- 
ment in young syphilitic infants has 
been proved beyond question and the 
roentgenographic features of these lesions 
are well known. Hochsinger" first reported 
in 1900 that the osteal changes of congeni- 
tal syphilis are manifest in roentgenograms. 
His pioneer observations have been con- 
firmed and elaborated by numerous in- 
vestigators. Outstanding among these are 
the contributions of Fraenkel in 1911, of 
Wimberger* in 1925, of Péhu, Policard 
and Boucomont™ in 1931, and of Mc- 
Lean!*"!9 jn 1931. 

The specificity of the changes found in 
syphilitic bones is frequently taken for 
granted in routine roentgenographic diag- 
nosis although it has never been demon- 
strated that such changes are limited to 
syphilitic bones. Moreover, the skeletons 


of non-syphilitic infants have received rela- . 


tively little roentgenographic considera- 
tion. The ultimate determination of the 
specificity of the syphilitic lesions must 
rest on the roentgenographic appraisal of 
bones from a large number of non-syphilitic 
infants. We have studied films of the skele- 
tons of 550 young infants, examined during 


the period 1930-1938, who were syphilis- 
free as determined by clinical and serologi- 
cal examinations of the infants and the 
families (when available), with later ob- 
servations of the patients who survived and 
some necropsies in those who died. The 
syphilitic-like changes found in a selected 
group of these non-syphilitic infants are 
the subject of this report. 

For purposes of clarity we have followed 
the classification of McLean, who described 
the panosteitis of early congenital syphilis 
under the three major divisions: osteo- 
chondritis, osteomyelitis and osteoperios- 
titis. 

OSTEOCHONDRITIS 

In the skeletal syphilis of the fetus and 
young infant, changes at the cartilage-shaft 
junctions predominate and a variety of 
shadow patterns have been identified in 
syphilitic osteochondritis: 

A. Single thickened transverse lines of 
increased density at the ends of the shafts 
produced by an excess of calcified primary 
cartilage. 

B. The thickened transverse shadow of 
increased density in A plus a contiguous 
parallel transverse zone of diminished den- 


* From the Department of Diseases of Children, College of Physicians and Surgeons, Columbia University and the Babies’ Hospital, 
New York City. Read in summary before the Philadelphia Pediatric Society, November 8, 1938, and at the Fortieth Annual Meeting, 
American Roentgen Ray Society, Chicago, IIl., Sept. 19-22, 1939. 
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sity on its shaftward margin caused by a 
deficiency of subchondral bone. 

c. Deep zones of diminished density oc- 
cupying the ends of the shafts, with nar- 
rowing and sometimes absence of the ter- 
minal transverse shadows, caused by de- 
ficiencies in both the subchondral cancel- 
lous bone and in the calcified primary 
cartilage. 

p. Double transverse zones of increased 
density separated by a narrow band of 
diminished density, or double alternating 
bands of increased and diminished density 
produced by a reduplication of B. 

E. Serration of the ends of the shafts 
(“saw-tooth” or “zig-zag” metaphyses) 
produced by the projections epiphyseal- 
ward from the primary calcified cartilage 
of tongues of calcified cartilage, especially 
around the vessels in the larger cartilage 
canals. 

F. Foci of rarefaction in the angles of the 
cartilage-shaft junctions caused by focal 
bone necrosis. 

G. Infractions through the osteochon- 
dritic zones with impaction and horizontal 
displacement of fragments. 


Lesions Simulating Syphilitic Osteochon- 
dritis Found in Non-syphilitic Infants 


A. The Thickened Transverse Shadow 
Across the Ends of the Shafts. 


Case 1. Syphilitic-like osteochondritis, Type 
A, in a non-syphilitic infant with bacteriemia 
due to staphylococcus. J. C. (544277), a pre- 
mature infant weighing 2,250 grams, was born 
in the Sloane Hospital. Syphilis had not been 
recognized in either parent and serological tests 
on the maternal blood and physical examina- 
tion of the mother in the prenatal clinic had 
not revealed evidence of maternal lues. On the 
nineteenth day of life roentgenograms of the 
extremities were normal. On the fortieth day 
of life, at home, the mother noticed a swelling 
over the sternal end of the right clavicle at 
which time also the infant had a poor appetite 
and was hyperirritable. The patient was ad- 
mitted to the Babies’ Hospital on the forty- 
third day when blood Kahn tests on both the 
mother and the infant were negative. No syphi- 
litic manifestations were present in the infant. 
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Aspiration of the mass over the clavicle yielded 
pus containing Staphylococcus haemolyticus, 
present in direct smears and in culture. Cul- 
tures of the blood contained Staphylococcus 
haemolyticus on the forty-third, forty-fourth 
and forty-fifth days. The mass over the clavicle 
was incised and drained on the forty-fourth 
day. The patient died on the forty-sixth day. 
Necropsy was not performed. 

Roentgenograms of the extremities on the 
forty-third day showed heavy, thickened 
transverse bands across the ends of the shafts 
(Fig. 14) identical with the transverse bands 
seen in syphilitic osteochondritis. Oblique pro- 
jections of the shoulder girdles showed destruc- 
tion of the sternal end of the right clavicle. 

In view of the repeatedly negative clinical 
and serological examinations for syphilis in 
both mother and infant, the chances of the 
infant having had syphilis seem exceedingly 
remote. A staphylococcus bacteriemia and 
staphylococcus osteomyelitis of the clavicle 
were demonstrated bacteriologically. It seems 
probable that the roentgen changes at the ends 
of the diaphyses were caused by this fatal 
staphyloccous infection. This case is of special 
significance because the bones had been ex- 
amined on the nineteenth day of life, before 
the onset of the staphylococcus infection, and 
thickened transverse shadows were not then 
present across the ends of the shafts. 


Case 11. Syphilitic-like osteochondritis, Type A, 
in a non-syphilitic infant with erythroblastosis 
foetalis. B. R. (435282) was born prematurely 
and weighed 2.2 kilograms. There was no 
known syphilis in the parents. She was ad- 
mitted to the hospital on the fiftieth day of 
life with a history of persistent jaundice, en- 
largement of abdomen and dark urine since 
the second day of life. Physical examination 
revealed intense generalized icterus, spleno- 
megaly and pitting edema in the lower abdomi- 
nal wall and groin. 

Laboratory Findings. Blood count: hemo- 
globin 3.9 gm. per 100 cc. (normal 17.0 grams 
per 100 cc.), erythrocytes 1.2 million per cu. 
mm., nucleated erythrocytes 5,100 per cu. 
mm., leukocytes 18,000 per cu. mm., polymor- 
phonuclears 55 per cent, lymphocytes 36 per 
cent, myelocytes 85 per cent, myeloblasts ! 
per cent, thrombocytes 96,000 per cu. mm., Co- 
agulation time, three minutes. | 

Blood chemistry: dextrose 27 mg. per 100 Cc., 
non-protein nitrogen 47.8 mg. per I00 CC., 
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bilirubin 10.3 mg. per 100 cc. Van den Bergh’s 
test, positive (4 plus), direct phase; negative, 
indirect phase. 

Blood serology: the bloods of both infant and 
mother were negative to the Kahn test. 

Roentgenograms of the skeleton taken on the 
fiftieth day of life showed the heavy transverse 
lines across the ends of the shafts (Fig. 1B). 

Two blood transfusions were given, but 
death occurred forty-eight hours after admis- 
sion, on the fifty-second day of life. 

The diagnosis of syphilis is not tenable in this 
case in view of the negative serology of the 
maternal and infantile blood and in view of the 
fact that all of the other positive findings in 
this patient can be satisfactorily explained on 
the basis of erythroblastosis of the newborn 
with edema, a non-syphilitic condition. 


Case i. Syphilitic-like osteochondritis, Type 
A, in a non-syphilitic infant with a disorder of 
nutrition, nature undetermined. R. M. (423223) 
was admitted to the hospital at three and 
three-fourths months of age because she had 
not gained weight satisfactorily. The gesta- 
tion and parturition were normal with a birth 
weight of 7 pounds. She had been nursed at 
breast for three months and then was given 
a formula of condensed milk. The infant rarely 
took more than 2 ounces at a feeding and 
vomited occasionally. After the first month 
viosterol, 5 drops daily, and orange juice, 
2 teaspoonfuls daily, were taken without 
difficulty. 

Physical examination showed a small mal- 
nourished infant weighing 3.0 kilograms which 
was less than the reported birth weight. The 
other positive physical findings were general- 
ized waxy pallor and pitting edema of the 
dorsa of the feet. 

Laboratory examination: serum 
2.01 gm. per 100 cc., serum globulin 
per 100 cc. 

Kahn tests on the bloods of the infant, the 
mother and the father were negative. 

Roentgenograms of the long bones of the 
extremities presented heavy lines across the 
ends of the shafts at the cartilage-shaft junc- 
tions (Fig. 1C). 

The presence of sy philis in this patient seems 


albumin 
2.66 gm. 


highly improbable in view of the absence of. 


clinical manifestations of the disease and the 
negative serological findings in the infant, the 
mother and the father. 

A high caloric, high vitamin diet in con- 
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Fic. 1. Syphilitic-like osteochondritis, Type a, in 
non-syphilitic infants. Note the terminal zones of 
increased density. 4, Case 1, in an infant forty- 
three days of age with staphylococcus bacteriemia. 
B, Case 11, in an infant fifty days of age with ery- 
throblastosis foetalis. C, Case 111, in an infant 
three and three-fourths months of age with a 
disorder of nutrition, nature undetermined. D, 
Case Iv, in an infant three months of age with dis- 
seminated hematogenous tuberculosis. E, Case v, 
in an infant thirteen daysof age following the ad- 
ministration of bismuth to the syphilitic mother 
during pregnancy. 


junction with repeated transfusions was given, 
but the malnutrition persisted and the infant 
weighed 3.2 kilograms when last examined at 
five months of age. 

Case Iv. Syphilitic-like osteochondritis, Type 
A, in a non-syphilitic infant with disseminated 
hematogenous tuberculosis. J. C. (285551) came 
under observation at three months of age be- 
cause “he had always done poorly and had had 
fever for nine days.” The birth was probably 
premature, as the birth weight was 2.5 kilo- 
grams. The mother died of tuberculosis when 
the patient was two weeks of age. 

Marasmus, opisthotonos and enlargement of 
the head were present. The Mantoux test was 
positive. Examination of the cerebrospinal 
fluid showed 280 cells per cu. mm., pellicle for- 
mation on standing and numerous tubercle 
bacilli. Tubercle bacilli were also found in the 
gastric washings. The blood Kahn test was 
negative. 

In roentgenograms of the long bones heavy 
transverse lines were present at the cartilage- 
shaft junctions (Fig. 1D). Roentgenograms of 
the thorax showed changes typical of dissemi- 
nated miliary tuberculosis and enlarged lobu- 
lated shadows in the superior mediastinum. 

The patient died one month after admission 
and four days after the films of Figure 1D were 
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exposed. This patient had tuberculosis and 
there is no reason to believe that syphilis was 
also present. 


Case v. Syphilitic-like osteochondritis, Type 
A, in a non-syphilitic infant following the ad- 
ministration of bismuth to the syphilitic mother 
during pregnancy. 

The mother of T. M. (448394) was found to 
have a positive Wassermann reaction in the 
prenatal clinic. She received ten injections of 
bismuth containing in all 0.8 gm. of elemental 
bismuth in two courses between the 143rd and 
177th, and the 240th and the 268th days of 
gestation respectively. Old salvarsan was also 
given in ten injections totaling 1.35 gm. be- 
tween the 183rd and the 226th days of preg- 
nancy. The infant was born at term and was 
under observation for the succeeding twenty- 
eight months. There were no clinical mani- 
festations of syphilis during this period. Six 
serological examinations of the blood were 
negative in the fifth week and in the sixth, 
ninth, fifteenth, twenty-first and twenty- 
eighth months. 

Roentgenograms of the upper extremities 
made on the thirteenth day of life showed deep 
bands of increased density across the distal 
ends of the radii and ulnae (Fig. 1£). In the 
larger bones of the lower extremities, where 
growth is more rapid, double transverse zones 
were present.’ Later roentgenographic exami- 
nations of the skeleton on the fifty-sixth day 
and at the sixth month showed a gradual fad- 
ing of these lesions and no roentgen evidence 
of osteal syphilis was present in these later 
films. 

The possibility of the presence of syphilis in 
this infant is exceedingly remote. The mother 
was treated intensively during the last seven 
lunar months of pregnancy, the infant pre- 
sented no clinical manifestations of syphilis 
during the first twenty-eight months of life 
and repeated serological examinations during 
the same period were negative. With the ex- 
ception of the transverse lines in the bones, the 
skeleton was negative for syphilis at thirteen 
days, at two months and at six minths of age. 


B. Syphilitic-like Osteochondritis, Type 
B: the Thickened Transverse Line of In- 
creased Density with Contiguous Parallel 
Transverse Line of Diminished Density on 
the Shaftward Margin, in Non-syphilitic In- 
fants. 
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Case vi. In a non-syphilitic infant with 
erythroblastosis foetalis and hydrops of the new- 
born. B. M. (542441) was the daughter of an 
apparently normal mother whose blood Was- 
sermann reaction was negative. A sister, two 
years of age, was said to be normal. The preg- 
nancy had been uneventful, the infant being 
born at term after a normal delivery. The 
placenta was approximately twice normal size 
and edematous. Examination at birth showed 
generalized, severe flaccidity, shallow, irregular 
respirations, enlarged liver and spleen, small 
head with a small anterior fontanelle and 
swellings in the parotid regions. Three hours 
after birth marked edema, pallor and jaundice 
developed. A blood count at this time showed 
an anemia with erythroblastosis; hemoglobin 
60 per cent, erythrocytes 1.8 million per cu. 
mm., leukocytes 21,000 per cu. mm., poly- 
morphonuclears 31 per cent, lymphocytes 60 
per cent, reticulocytes 34 per cent, and 
nucleated erythrocytes 144,000 per cu. mm. 

Seven hours after birth 60 cc. of whole blood 
was given intravenously. The edema and 
cyanosis continued to increase in severity and 
the liver and spleen to increase in size until 
both reached into the pelvis. The patient died 
approximately fourteen hours after birth with 
no significant improvement in the blood despite 
two transfusions of blood. Other laboratory 
findings of interest were: serum bilirubin 16.7 
mg. per 100 cc.; Van den Bergh’s test four plus 
positive direct; serum albumin 3.46 gm. per 
100 cc.; serum globulin 2.12 gm. per 100 cc. 
The blood Kahn test was negative. The clinical 
diagnosis was erythroblastosis foetalis with 
hydrops of the newborn. 

The findings at necropsy supported the clini- 
cal diagnosis and no evidence of syphilis was 
found. Hemorrhages were present in the cere- 
bellum, in the base of the cerebrum, in the 
adrenals and in the esophageal and uterine 
mucosae. 

Roentgenograms of the long bones taken in 
the fourth hour of life are shown in Figure 24. 
They present deep bands of increased density 
across the ends of the shafts with narrower 
zones of diminished density lying paralle! 
along the shaftward margins. These changes 
are identical with those of syphilitic osteo 
chondritis, Type s. The depth of these lesions 
suggests that endochondral tissue formatio! 
had been interfered with for several days and 
possibly several weeks prior to birth. 

The negative serology in both mother anc 
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Fic. 2. Syphilitic-like osteochondritis, Type B, in non-syphilitic infants. Note terminal zones of increased 
density with contiguous parallel zones of diminished density. 4, Case vi, in an infant four hours after 
birth with erythroblastosis foetalis and hydrops of the newborn. B, Case vil, in an infant sixty days of age 
with a pneumococcus bacteriemia. C, Case vill, in an infant two months of age with atypical familial 
hemolytic anemia. D, Case 1x, in an infant eight weeks of age with transient hemiparesis of the arm and 
leg, cause undetermined. E, Case x, in an infant twenty-five days of age with multiple birth injuries. F, 
Case XI, in an infant sixteen days of age with omphalitis and septic hemolytic anemia of the newborn. 


infant and the absence of syphilitic changes in 
the necropsy leave little justification for a diag- 
nosis of syphilis in this case. 

Case vil. Syphilitic-like osteochondritis, Type 
B, in a non-syphilitic infant with pneumococcus 
bacteriemia. N.S. (318650) developed an upper 
respiratory infection in the eighth week of life. 
One week later he was admitted to the hospital 
with cellulitis of the dorsum of the left hand 
and right buttock and suppurative arthritis of 
the left shoulder. Incision and drainage of these 
regions was followed by rapid recovery. Pneu- 
mococcus Type vil was found in the pus from 
each of these lesions and four blood cultures 
contained pneumococcus Type vil. There was 
no known syphilis in the parents and serological 
tests (Kahn) were negative on the blood of the 
infant and his mother. 

Roentgenograms of the long bones made on 
the sixtieth day of life showed heavy, trans- 
verse lines at the ends of the shafts with zones 
of diminished density lying contiguous and 
parallel to them (Fig. 2B). 

No evidence of syphilis was found in the 
serological examination of the mother or the 
infant and the infant had no clinical syphilitic 
manifestations. 

Case vil. Syphilitic-like osteochondritis, 
Type B, in a non-syphilitic infant with atypical 


familial hemolytic anemia. H. F. (505102) was 
born at term. At birth the abdomen appeared 
enlarged and on the second day jaundice ap- 
peared and persisted. “Black and blue” spots 
appeared on the face and abdomen in the fifth 
week. One sibling was said to have suffered 
from typical chronic hemolytic icterus and had 
improved following a splenectomy done in the 
fifth year. There was no known syphilis in the 
parents. 

The first physical examination at two months 
of age disclosed generalized icterus, malnutri- 
tion, craniotabes, a greatly enlarged spleen 
which filled the left abdomen and a liver which 
extended 4 cm. below the costal margin. 

Laboratory examination: hemoglobin 6.73 
gm. per 100 cc. (39 per cent), erythrocytes 1.7 
million per cu. mm., reticulocytes 2.6 per cent, 
nucleated erythrocytes 760 per cu. mm., leuko- 
cytes 7,600 per cu. mm., polymorphonuclears 
37 per cent, lymphocytes 53 per cent, mono- 
cytes 8 per cent, myelocytes I per cent, myelo- 
blasts 1 per cent, Price-Jones curve, normal. 

Fragility of erythrocytes in salt solution: 
hemolysis began at 0.525 per cent and was 
complete at 0.325 per cent. In the blood of a 
normal patient used as a control, hemolysis 
began at 0.425 per cent and was complete at 
0.325 per cent. 
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Van den Bergh’s test was positive in the 
direct phase. Serum bilirubin was 2.91 mg. per 
100 cc. Kahn test was negative. 

Roentgenograms of the long bones showed 
heavy transverse bands across the ends of the 
shafts with parallel deep zones of diminished 
density on their shaftward margins similar to 
the lesions of syphilitic osteochondritis, Type 
B (Fig. 2C). Later roentgenograms at five and 
a half months presented no syphilitic changes, 
but transverse lines were present deeper in 
the shafts. 

A splenectomy was done at five and a half 
months with an excellent clinical result. Sec- 
tions of the spleen showed myeloid hyperplasia 
and no syphilitic changes were seen. 

Case 1x. Syphilitic-like osteochondritis, Type 
B, in a non-syphilitic infant with transient hemi- 
paresis of the arm and leg, cause undetermined. 
R.B. (535428) was first seen in the eighth week 
of life with the history of an upper respiratory 
infection and conjunctivitis which had begun 
in the sixth week; tenderness, weakness, limita- 
tion of motion and swelling of the left leg and 
tenderness of the left arm had been present 
for three days. On examination there was no 
evidence of rhinitis or skin eruption. The left 
wrist was swollen and tender and the left arm 
was weak but there was no pain on passive 
motion. The left leg was held motionless and 
partially flexed at the knee. Extreme adduction 
and abduction caused slight pain. The lower 
border of the spleen was 1 cm. below the costal 
margin. The temperature was normal during 
hospital residence of twelve days. 

Laboratory examination: Kahn and Wasser- 
mann tests on the infant and mother were 
negative. There were no pathological changes 
in the cerebrospinal fluid. Three blood cultures 
were negative and three stool cultures yielded 
no pathogenic organisms. Agglutination tests 
with the blood serum were negative with the 
typhoid-dysentery group, with B. melitensis 
and B. abortus. 

Roentgenograms of the long bones revealed 
moderately severe changes similar to those 
seen in syphilitic osteochondritis, Type B (Fig. 
2D). There was no evidence of infraction or 
impaction of the bones in the left extremities, 
so that the pseudoparalysis on the left was not 
the syphilitic Parrot type. 

During twelve days of hospital residence the 
clinical manifestations in the left arm and left 
leg diminished. Reports from the family physi- 
cian indicate that there was a gradual complete 
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recovery later at home. Roentgenograms at 
eleven weeks and at six months showed a grad- 
ual fading out of the lesions at the cartilage- 
shaft junctions with residual transverse lines 
deep in the shafts. No osteomyelitic and no 
osteoperiostitic changes were seen in the later 
films. 

The complete recovery without antisyphilitic 
therapy, the negative blood serology of the 
mother and infant, the disappearance of the 
roentgen changes in later films, eliminate syphi- 
lis as the probable cause of the bone lesions in 
this patient. A satisfactory diagnosis could not 
be made. 

Case x. Syphilitic-like osteochondritis, Type 
B, in a non-syphilitic infant with multiple birth 
injuries. M.C. (547996) was delivered by ver- 
sion and extraction after an eight months’ 
gestation. Cyanosis, dyspnea and twitching of 
the facial muscles began in the first day of life 
and the anterior fontanelle was noted to have 
been prominent by the family physician. The 
head increased rapidly in size during the third 
week when the infant was admitted to the hos- 
pital. The cerebrospinal fluid was reported to 
have contained large amounts of blood and to 
have shown increased pressure in five examina- 
tions done before hospital admission. Fractures 
of both humeri were noted at birth and casts 
were applied to both arms. The infant had 
continued to be lethargic since birth. 

Physical examination on the twentieth day 
showed an enlarged head, full fontanelle and 
widened suture lines. Both humeri had lateral 
bowing in their middle thirds and the left arm 
was weak. 

The cerebrospinal fluid contained consider- 
able amounts of macroscopic blood and had a 
pressure of 200 mm. of water. 

The Kahn test on the blood was negative. 

Roentgenograms of the extremities made on 
the twenty-fifth day of life showed heavy trans- 
verse bands across the ends of the shafts with 
deeper contiguous parallel zones of diminished 
density (Fig. 2E). Complete fractures with 
angulation deformity and callus formation were 
present in the humeri. 

There were no findings in this case, either 
clinical or serological, to support a diagnosis of 
syphilis. The patient died on the fiftieth day ot 
life. 

Case xi. Syphilitic-like osteochondritis, Typ 
B, in a non-syphilitic infant with omphalitis an 
septic hemolytic anemia of the newborn. V“ 
(423241) was considered normal until the thir 


Voi. 42, No. 5 


day of life when the umbilical stump began to 
ooze and twenty-four hours later jaundice de- 
veloped. Physical examination on the fourth 
day showed generalized icterus, foul omphalitis 
and an enlarged spleen palpable at the costal 
margin. Serological tests (Kahn) on the blood 
of the mother, the father and the infant were 
negative. One sibling was reported to have died 
with jaundice on the ninth day of life. 

The admission serum bilirubin was 35.7 mg. 
per 100 cc. and the hemoglobin 17 gm. per 100 
cc. (100 per cent). Following a blood transfu- 
sion the serum bilirubin increased to 45.4 mg. 
per 100 cc. and the hemoglobin to 25.5 gm. per 
100 cc. (150 per cent). Twelve days later and 
following two blood transfusions the hemo- 
globin had decreased to 9.0 gm. per 100 cc. 
(53 per cent). Normoblasts were seen in blood 
smears for several days after admission, reach- 
ing a peak of 2,800 per cu. mm. on the sixth 
day of life. On the fifty-first day no normoblasts 
were seen and the blood bilirubin was 0.83 mg. 
per 100 cc. B. co/i grew in cultures from the um- 
bilical stump. Four blood cultures were sterile. 

Roentgenograms of the long bones made on 
the sixteenth day of life showed osteochondrit- 
ic-like changes, Type B (Fig. 2F’). 

After the tenth day of life there was progres- 
sive clearing of the jaundice but signs of spastic 
quadriplegia developed and continued until 
the nineteenth month, when death occurred 
from lobular pneumonia. A second blood Kahn 
test in the fourteenth month was negative. At 
necropsy no evidence of syphilis was found, but 
diffuse cortical degeneration was present in the 
cerebrum. No evidence of kernicterus was 
found in the basal nuclei and brain stem, but 
the absence at nineteen months of the usual 
microscopic lesions of kernicterus did not, it 
was felt, absolutely exclude the possibility that 
the cortical degeneration might have been 
caused by neonatal jaundice. 


c. Syphilitic-like Osteochondritis, Type C, 
with Deep Zones of Diminished Density Filling 
the Ends of the Shafts in Non-syphilitic Infants. 


Case xu. 4 non-syphilitic infant with con- 
genital atresia of the biliary apparatus. L.G. 
(442865) was considered normal at birth and 
until the eighth day when, after circumcision, 
bleeding continued for three days. Following 
transfusion persistent, generalized jaundice 
developed. There was no known syphilis in the 
family. The patient entered the hospital on the 
thirtieth day of life when he presented general- 
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Fic. 3. Syphilitic-like osteochondritis, Type c, in 
non-syphilitic infants. Note the deep zones of 
diminished density occupying the ends of the 
shafts. 4, Case x11, in an infant thirty days of age 
with congenital atresia of the biliary apparatus. 
B, Case x11, in an infant twelve days of age fol- 
lowing administration of bismuth to the syphilitic 
mother during pregnancy. C, Case xIv, in an in- 
fant fifteen days of age with encephalomyelitis due 
to a protozoan. 


ized jaundice, an enlarged liver (5 cm. below 
the costal margin) and an enlarged spleen 
(4.5 cm. below the costal margin). Examination 
of the blood disclosed a secondary anemia. Van 
den Bergh’s test was strongly positive in the 
direct phase, the serum bilirubin was 15.0 mg. 
per 100 cc. Kahn tests performed on the blood 
of the infant, the mother and the father were 
negative. A second Kahn test on the infant’s 
blood following the taking of roentgenograms 
was also negative. 

Roentgenograms taken on the thirtieth day 
of life showed the ends of the shafts to be occu- 
pied by deep zones of diminished density (Fig. 
34). The terminal transverse lines of the pri- 
mary cartilage not only showed no increase in 
density, but appeared to be partially faded out. 

The infant died when three and one-half 
months of age and at necropsy congenital 
atresia of the common bile duct was found with 
biliary cirrhosis of the liver. No evidence of 
syphilis was found. 

Case xl. Syphilitic-like osteochondritis, 
Type C, in a non-syphilitic infant following the 
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administration of bismuth to the syphilitic mother 
during pregnancy. The mother of B.T. (403045) 
had a four plus Wassermann reaction and a 
syphilitic skin eruption eighteen months pre- 
ceding this pregnancy. After treatment with 
arsenic and bismuth the rash disappeared and 
the Wassermann reaction became negative. 
During the pregnancy she received nine injec- 
tions of bismuth in the fourth, fifth and sixth 
lunar months. The Wassermann reaction was 
again negative in the seventh lunar month. 
Ten injections of old salvarsan were given in the 
seventh, eighth and ninth lunar months. 

The patient was born at full term after a 
normal gestation and there were no clinical 
manifestations of syphilis in the neonatal 
period. The cord Wassermann and Wassermann 
reaction at eleven days were negative. 

Roentgenograms of the long bones made on 
the twelfth day of life revealed deep zones of 
diminished density occupying the ends of the 
shafts (Fig. 3C), but without any thickening of 
the primary calcified cartilage at the cartilage- 
shaft junctions. However, on the shaftward 
border of the deep zones of diminished density 
there were heavy transverse lines across the 
shafts which were probably remnants of the 
bismuth lines formed earlier by the transmis- 
sion of bismuth across the placenta during the 
fourth, fifth and sixth months of fetal life, 
affecting the primary cartilage at a time when 
the fetal bones were much shorter than at 
present. The terminal segments of the shafts 
which had grown after the formation of the bis- 
muth lines appeared to have a deficient can- 
cellous structure. We have seen this same lesion 
roentgenographically and anatomically in 
growing dogs, in the segments of bone which 
have developed after the formation of bismuth 
lines. 

This patient was under observation for four 
years and remained free from clinical mani- 
festations of syphilis. Later serological exami- 
nations on the thirteenth, twentieth and sixty- 
seventh days, and at four years and two months 
were negative. 

The antisyphilitic therapy given the mother 
both before and during the pregnancy with a 
serological reversal to negative before concep- 
tion and a persistence of the negative reaction 
throughout pregnancy makes it highly improb- 
able that spirochetes reached the fetus. The 
negative clinical and serological results during 
fifty months offer strong support for the ab- 
sence of syphilis in this patient. Roentgeno- 
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graphic lesions of this type, of which we have 
seen 6 similar cases, are common following the 
bismuth therapy to the pregnant mother. 

Case xiv. Syphilitic-like osteochondritis, Type 
C, in a non-syphilitic infant with meningo- 
encephalitis due to a protozoan. C.D. (552107) 
was delivered by abdominal section because 
of placenta praevia. The birth weight was 3.0 
kilograms. On the third day of life, convulsions 
occurred and flaccidity and weakness of the 
lower extremities and abdominal muscles were 
noted. These signs persisted and on the seven- 
teenth day the clinical picture suggested a le- 
sion of the cervical cord, probably incomplete. 
The weakness of the lower extremities and 
abdomen persisted. The patient died on the 
thirtieth day of life. Gross blood and xantho- 
chromia were found in the cerebrospinal fluid 
on the sixteenth day. 

Serological tests on the mother and infant 
(twenty-fourth day) were negative. 

Necropsy was limited to the central nervous 
system. The brain and spinal cord showed mul- 
tiple small granulomata with many large 
areas of necrosis and contained extracellular, 
intracellular and encysted forms of a proto- 
zoan.*® No evidence of syphilis was present. 
Material from these lesions was injected into 
mice and rabbits and the granulomatous lesions 
containing protozoans in large numbers were 
reproduced in these animals. 

Roentgenograms on the fifteenth day of life 
show changes identical with severe syphilitic 
osteochondritis, Type c (Fig. 3C). 


D. Syphilitic-like Osteochondritis, Type 
D, the Double Zones of Increased and Di- 
minished Density in a Non-syphilitic Infant 
with Disseminated Hematogenous Tubercu- 
losis. 


Case xv. W.M. (536357) had been exposed 
to a father with advanced pulmonary tubercu- 
losis. The infant was admitted at three months 
of age with cough and fever of ten days’ dura- 
tion. Malnutrition, diffuse crepitant rales and 
an enlarged spleen (3 cm. below the costal 
margin) were found on physical examination 
The Mantoux test was positive in 1:10,0c 
dilution and tubercle bacilli were recovere: 
from gastric washings. In roentgenograms 0! 
the thorax diffuse, fine focal areas of increase: 
density, typical of disseminated hematogenou: 
tuberculosis, were present in the lungs. Th 
Kahn test was negative. The patient die 
when five months of age. 


VoL. 42, No. 5 


Roentgenograms of the skeleton were taken 
on the 96th, 111th, and 143rd days of life. In 
the two earlier examinations changes much like 
those of osteochondritis, Type B, were present. 
In the last examination the terminal segments 
of the tibiae contained four transverse stria- 
tions of alternating increased and diminished 
density (Fig. 4). 


COMMENT 


The cause of osteochondritis in syphilitic 
infants has not been determined conclu- 
sively and has been debated since the earli- 
est microscopic description of these lesions. 
Wegner® looked upon osteochondritis as an 
inflammatory lesion, while Parrot” con- 
cluded that it is nutritional in origin and 
he defined it as syphilitic dystrophy. Later 
experience has supported Parrot’s conten- 
tions and we now know that many of the 
changes seen in syphilitic osteochondritis 
may occur following alteration of endo- 
chondral bone formation when inflam- 
matory factors are not present.” Harris!® 
has reported that the relative starvation of 
breast fed infants in the neonatal period 
may produce transverse lines in bones and 
that these do not develop in artifically fed 
newborn infants who receive adequate 
feeding from birth and have little or no 
early “‘physiological loss of weight.” It is 
noteworthy in our group of non-syphilitic 
infants that osteochondritic-like changes 
developed not only in non-syphilitic bac- 
teriemias (due to staphylococcus, pneumo- 
coccus, gonococcus, and tubercle bacillus) 
where inflammation might have been a 
factor in their genesis, but also in a variety 
of conditions where inflammatory reactions 
in the bones probably played no part, such 
as in erythroblastosis foetalis, malnutri- 
tion, birth injuries, familial hemolytic 
icterus and after maternal bismuth ther- 
apy. Osteochondritis may be a misnomer 
for many of these lesions at the cartilage- 
shaft junctions and there is much to sup- 
port the designation of osteochondrosis, 
since this term does not imply the presence 
of inflammation. 

Vogt** concluded after a roentgeno- 
graphic study of infantile bone syphilis 
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that osteochondritis, Type A, is not diag- 
nostic of lues, but that it is a disturbance 
of bone growth which may be caused by 
any severe nutritional disturbance. He 
considered osteochondritis, Type B, to be 
very suggestive of syphilis and the serrated 
metaphyses, Type £, highly characteristic. 


Fic. 4. Syphilitic-like osteochondritis, Type D, in a 
non-syphilitic infant four and a half months of 
age with disseminated hematogenous tuberculosis 
(Case xv). Note the double zones of increased and 
diminished density across the ends of the shafts. 


Péhu, Policard and Boucomont* empha- 
sized that our ideas on the specificity of 
bone lesions must be broadened and quote 
Stettner of Erlangen as to the prudence 
which must be used in the interpretation of 
osteochondritis since this type of lesion can 
be caused by indeterminate factors which 
affect the nutrition of the fetus. 

Wimberger* found difficulty in differ- 
entiating syphilitic osteochondritis, Type 
A, from mild rickets in the healing stage 
when the primary calcified cartilage is 
thickened and he mentions the value of 
diffuse osteoporosis of the shaft as an aid 
in identifying rachitic bones. 

More recently a nonspecific osteochon- 
dritis resembling syphilitic osteochondritis 
has been described by Priesel and Sieg] 
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in young infants with septic infections. 
Epstein and Klein® likewise have found 
“typical syphilitic bone changes” in 8 non- 
syphilitic infants. Four of these patients 
had lesions resembling osteochondritis, 
Types a and s, during the course of bac- 
teriemia with polyarthritis and multiple 
cellulitis. 

Osteochondritic-like changes have been 
described recently*® in non-syphilitic new- 
born infants whose syphilitic mothers re- 
ceived bismuth during pregnancy. It seems 
probable that the ends of the fetal bones 
are frequently changed by maternal bis- 
muth therapy and that these bismuth 
lesions cannot be always differentiated 
from syphilitic osteochondritis (see Cases 
v and xu). Christie* has proved that such 
changes following the administration of 
bismuth are not due to healed syphilitic 
fetal osteochondritis, since he found trans- 
verse lines in the newborn following the 
administration of bismuth to non-syphilitic 
pregnant women where the syphilitic fac- 
tor was not present. Kato has suggested 
that transverse lines should be looked for 
in newborn infants in congenital lead poi- 
soning. 

Shadows in the ends of the bones similar 
to those of syphilitic osteochondritis, Type 
A, have been reported by Jackson and 
Park” in congenital scurvy, and in discuss- 
ing the roentgenographic differential diag- 
nosis of congenital scurvy in the first weeks 
of life they state that “unfortunately the 
white line is as marked in congenital syphi- 
lis as in scurvy.” There may be many con- 
ditions other than those mentioned which 
influence the growing parts of the fetal 
skeleton and produce changes similar to 
those of syphilitic osteochondritis. This is 
beautifully illustrated by the non-syphilitic 
patient with erythroblastosis foetalis, Case 
v1, whose roentgenograms made in the 
fourth hour of life, show deep osteochon- 
dritic-like zones (Fig. 24) which must have 
existed for many days and possibly several 
weeks before birth. In a series of routine 
roentgenograms of stillborn infants, Har- 
ris'® found that transverse lines were fre- 
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quently present and he attributed them to 
such non-syphilitic factors as ante-partum 
hemorrhage intoxication from abortifacient 
drugs, acute illnesses in the mother and 
“many such causes which might disturb 
the nutrition of the foetus.”’ In view of the 
evidence which has developed in recent 
years the validity of diagnosing fetal syph- 
ilis from skeletal roentgenograms alone is 
open to serious question and the high in- 
cidence of fetal syphilis determined several 
years ago by this method alone, 25 to 45 
per cent of the cases examined,” is proba- 
bly excessive. 

The nonspecificity of osteochondritis, 
Type A, has been emphasized by Mc- 
Lean'*!® in the statement that the roent- 
genologist should be cautious in making the 
diagnosis of syphilis on this evidence alone 
and that the pathologist might be equally 
confused unless he were able to demon- 
strate spirochetes in the lesion. He appreci- 
ated that osteochondritis, Type B, was oc- 
casionally seen in conditions other than 
syphilis but he was not familiar with dis- 
eases other than syphilis which produced 
the disease frequently in the first months of 
life when scurvy is unlikely. It is evident 
from our material that there are a number 
of non-syphilitic diseases in the early 
months of life in which osteochondritis, 
Type B, of severe degree occurs. Osteo- 
chondritis, Types c and D, are listed by 
McLean as pathognomonic of syphilis. We 
have presented 3 instances (Cases XII, 
x11 and xiv) of these types of osteochon- 
dritis in non-syphilitic infants and it should 
be mentioned that these are not mild le 
sions. On the contrary, they are well de- 
veloped and more severe (Figs. 3 and 4) 
than the similar lesions seen in many 
syphilitic infants. 

Our experience with osteochondritis, 
Type F, agrees with that of McLean in that 
we have never seen foci of rarefaction in the 
angle of the cartilage-shaft junctions of 
several bones except in syphilitic infants. 
It is conceivable, however, that such le 
sions might develop early in multiple pyo 
genic osteomyelitis. We have also neve! 
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seen infractions across the ends of the 
several shafts (osteochondritis, Type G) ex- 
cept in syphilitic infants and we consider 
these lesions pathognomonic of syphilis in 
the early months of life at the present time. 
In older infants scurvy causes similar le- 
sions. 

The “‘saw-tooth” or “zig-zag’’ metaph- 
ysis has been considered characteristic of 
syphilis since Hochsinger’s first roentgeno- 
graphic demonstration of this lesion. Ir- 
regular projections from the epiphyseal 
margin of the primary calcified cartilage 
may be found at necropsy only in syphilitic 
bones. Park and Jackson™ have studied 
this lesion histologically in minute detail 
and have recently shown that these irregu- 
larities are the result of extensions of the 
lattice around the cartilage canals. It 
should be kept in mind that in roentgeno- 
grams the margins of the shadows of the 
primary calcified cartilage are not always 
absolutely regular and also that mild rick- 
ets may produce serrations which are ex- 
tremely difficult to differentiate from the 
syphilitic irregularities. This is particu- 
larly true in mild hypertrophic rickets in 
which there is little or no osteoporosis of 
the shaft. In our experience, slight irregu- 
larities of the ends of the shaft are usually 
not syphilitic and should be interpreted 
with considerable reservation. 


OSTEOPERIOSTITIS 


McLean!*-" distinguished two types of 
syphilitic periostitis. The diffuse periosteal 
thickening, which occurs in an intact shaft 
independently of the lesions in the metaph- 
yses, is generally thickest in the middle 
of the shaft and is not associated with any 
demonstrable lesion of the spongiosa. Ossi- 
fying periostitis or the hypertrophic osteo- 
periostitis of Péhu is similar but of in- 
creased magnitude. 

The periostitis callosa of Schneider,?’ 
which resembles the callus of healing frac- 
tures, is found over breaks in the cortex of 
the shaft. It is usually thickest at the ends 
of the bones. 
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Syphilitic-like Osteoperiostitis in Non- 
syphilitic Infants. 


Case xvi. Diffuse osteoperiostitis in a non- 
syphilitic premature infant with healing rickets. 
R.H. (516181) was first seen at three months 
of age because of malnutrition. His birth weight 
was reported as 1.7 kilograms. A cow’s milk 
formula was given from birth and cod-liver oil 
and orange juice were started at two months 
of age. Clinical examination disclosed malnutri- 


Fic. 5. Syphilitic-like osteoperiostitis in a non- 
syphilitic premature infant three and a_ half 
months of age with healing rickets (Case xv1). 
Note the layers of calcium density surrounding the 
shafts of the femora and humeri. 


tion, severe craniotabes, a rachitic rosary, en- 
largement of the epiphyses at the wrists and 
splenomegaly. Signs of lobar pneumonia were 
present in the right upper lobe. 

The serum calcium and phosphorus were 
8.7 mg. per 100 cc. and 4.4 mg. per I00 cc. 
respectively and there were 29.8 Bodansky 
units of serum phosphatase. 

Kahn’s test on the blood was negative. 

Roentgenograms of the long bones showed 
severe hypoplastic rickets. Drisdol was given in 
progressively increasing doses to a maximum of 
4,000 units daily. A second roentgen examina- 
tion, nineteen days after the beginning of this 
vitamin D therapy, showed calcification of the 
cortical osteoid with multi-layered sheaths of 
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Fic. 6. Syphilitic-like osteoperiostitis and osteo- 
chondritis in a non-syphilitic full term infant three 
months of age with healing rickets (Case xvi). 


calcium density surrounding the primary cor- 
tices (Fig. 5). 

The negative Kahn test, the rachitic physical 
findings, the rachitic roentgenographic changes, 
the development of the osteoperiostitic-like 
changes following the administration of vitamin 
D all identify these lesions as rachitic rather 
than syphilitic. 

Case xvil. Diffuse osteoperiostitis associated 
with osteochondritic-like changes in a _ non- 
syphilitic full term infant with healing rickets. 
L.P. (546983) was first brought to the clinic at 
three months of age because of cough and fever 
of five days’ duration and vomiting for three 
days. The family history was negative for 
syphilis and both mother and father had had 
negative blood Wassermann reactions ten 
months previously. 

Marked, bilateral occipital and parietal 
craniotabes, seropurulent nasal discharge, en- 
larged costochondral junctions and an enlarged 
abdomen were found in the physical examina- 
tion. 

A blood Kahn test was negative. 

Roentgenograms of the forearms and thorax 
showed severe, hypoplastic rickets. 

Vitamin D in the form of oleum percomorphi, 
20 drops daily, was begun. Roentgenograms 
made eight days later showed healing rickets 
with delicate cloaking of the shafts by the par- 
tially mineralized cortical osteoid (Fig. 6). In 
addition there was a marked irregularity in the 
healing rachitic zones at the ends of the shafts 
which might be confused with syphilitic osteo- 
chondritis. 

Case xvill. Diffuse osteoperiostitis in a non- 
syphilitic premature infant. R.S. (429951) was 
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one of triplets born after a seven months’ 
gestation. The blood of both parents had been 
tested twice with both Kahn and Wassermann 
techniques and gave negative reactions. A 
sibling, two years of age, was normal and had 
negative blood serology. One of the fraternal! 
triplets also gave negative reactions to the 
Kahn and Wassermann tests; the second, hav- 
ing died at birth, was not examined serologi- 
cally. 

The patient was under observation in the 
Vanderbilt Clinic after the age of two and one- 
half months. He had repeated upper respiratory 
infections with chronic nasal discharge and 
noisy breathing which suggested syphilitic 
rhinitis. There was no blood in the nasal exu- 
date and a skin eruption was not observed. 

Physical examination at the sixth month 
showed marked pallor, stridor and excessive 
nasal discharge. There were physical signs of 
bronchopneumonia in the right lung which 
had been present for several months. Pneu- 
monia was demonstrated in roentgenograms. 
The spleen was enlarged, with the lower pole 
3 cm. below the costal margin. There was no 
clinical evidence of rickets. 

The blood was examined three times with the 
Kahn and Wassermann tests and was negative. 

Roentgenograms of the long bones at six 
months of age revealed heavy envelopes of 


Fic. 7. Syphilitic-like osteoperiostitis in a no! 
syphilitic premature infant six months of ag 
without evidence of active rickets (Case xvII 
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calcium density surrounding the primary cor- 
tices (Fig. 7). There was at this time no roent- 
gen evidence of active or healed rickets at the 
cartilage-shaft junctions. Whether or not early 
rickets, which had healed completely at the 
cartilage-shaft junctions leaving these residual 
changes around the shafts, was responsible for 
the osteoperiostitic-like lesions must remain an 
open question. It is possible that prematurity 
alone may give rise to such productive changes 
around the shafts. 


Case xix. Diffuse osteoperiostitis in a non- 
syphilitic infant with an undiagnosed disorder of 
nutrition. M.P. (547799) was referred to the 
Hospital by Dr. Charles A. Lang in the twelfth 
week of life because of swelling of the right leg 
of four days’ duration. He was born at term 
after a normal labor and weighed 3.2 kilograms. 
For the first ten days of life he nursed at the 
breast and then received a variety of formulae 
made from whole milk, Biolac milk or evapo- 
rated milk. Orange juice was begun in the 
fourth week, 10 drops daily, and was increased 
gradually until the seventh week after which 
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he received one tablespoonful daily. The orange 
juice was warmed by the addition of hot or 
boiling water. The mother thought that a con- 
siderable part of this heated orange juice had 
been vomited. Oleum percomorphi was given 
in daily doses of 5 drops from the fourth to the 
ninth week and Drisdol, 3 drops daily, from 
the ninth to the twelfth week. 

The infant thrived until the seventh week, 
after which there was a failure to gain and a 
low grade fever. At approximately the same 


Fic. 8. 
non-syphilitic infant three months of age 
with an undiagnosed disorder of nutrition 
(Case x1x). Note the heavy “cloaking” of 
new bone surrounding the clavicles, ribs, 
femora and tibiae. 


Syphilitic-like osteoperiostitis in a 


time tenderness and limitation of motion of the 
left leg were noted. Four days before admission 
he was examined by Dr. Lang, who found a 
painful swelling of the left thigh and right 
shoulder. Dr. Lang gave orange juice immedi- 
ately and noted considerable improvement in 
the tenderness of the extremities within forty- 
eight hours. Four days later when the infant 
entered the hospital the circumference of the 
left thigh was found to be 1.5 cm. greater than 
the right. There were no hemorrhages in the 
oral or conjunctival mucosae or in the skin. 
The infant’s blood was negative to the Kahn 
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test twice and his cerebrospinal fluid was nega- 
tive in one examination. The mother’s blood 
was also negative to the Kahn test. The blood 
serum contained normal concentrations of cal- 
cium and phosphorus. The blood count showed 
a moderate secondary anemia with normal 
platelet count of 580,000 per cu. mm., and nor- 
mal bleeding and clotting time. The sedimenta- 
tion rate of the erythrocytes varied from 33 to 


Fic. 9. Syphilitic-like osteoperiostitis in a non- 
syphilitic infant with traumatic periostitis of the 
newborn (Case xx). 4, on the thirteenth day of 
life; B, at three months of age. 


99 mm. in one hour. Chemical determination 
of the vitamin C content of the blood and urine 
yielded low concentrations in the blood with 
high concentrations in the urine. It was con- 
cluded that the large amounts of vitamin C 
excreted in the urine refuted the diagnosis of 
scurvy from a chemical standpoint. The Man- 
toux test was negative. 

Roentgenograms of the skeleton revealed 
heavy thick cloaks of calcium density surround- 
ing the diaphyses of the lower extremities, the 
clavicles and many of the ribs (Fig. 8). There 
were no changes at the cartilage-shaft junctions 
suggestive of scurvy or syphilitic osteochon- 
dritis. The upper extremities were negative 
with the exception of a single fine shadow 
parallel to the cortex of the right humerus. In 
the lower extremities the changes were more 
marked in the left femur than in the right. In 
both tibiae and in the left femur the external 
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margins of these shadows were irregular, with 
small areas of diminished density beneath 
them. A small segment of one clavicle was ex- 
cised and several layers of newly formed bone 
were found microscopically external to the old 
cortex. 

The patient remained in the hospital for 
three weeks. For several days a low grade fever 
was present. In the second week roentgeno- 
grams of the thorax showed signs of bilateral 
pleural exudate. On thoracentesis a cloudy 
fluid was obtained containing 500 cells per cu. 
mm., 80 per cent of which were mononuclears. 
No bacteria were found in direct smears or in 
cultures. Tests for heterophile antibodies in the 
blood serum were negative, as were agglutina- 
tion tests for the typhoid-dysentery group 
(Shiga, Flexner, Sonne, paratyphoid A and B) 
and for B. melitensis and B. abortus. The fever 
subsided after the second week of hospital 
residence, the tenderness and limitation of mo- 
tion of the extremities disappeared and the 
patient was asymptomatic when he left the 
hospital at fifteen weeks of age. He has re- 
mained asymptomatic until the present time 
(eight months of age). The Kahn test was re- 
peated at five and a half months and was again 
negative. Roentgenograms of the bones at the 
same time showed marked involution of the 
subperiosteal lesions. 

The clinical and serological results in this 
case do not, we feel, warrant the diagnosis of 
syphilis. The negative Kahn tests in the twelfth 
week and the twenty-second week make syphi- 
lis highly improbable. Syphilitic bone lesions of 
this magnitude rarely involute rapidly at this 
age without antisyphilitic therapy, which was 
not administered to this patient. The micro 
scopic findings in the clavicle are similar, if not 
identical, with the severe, active syphilitic sub 
periosteal lesion described by Schneider,’ but 
it is extremely doubtful if an unequivocal mico 
scopic diagnosis of syphilitic periostitis can be 
made.'*!9, 

The addition of heated and sometimes boiling 
water to the orange juice raised the questio! 
of scurvy, and the tender, inactive extremiti¢ 
which improved after orange juice was give! 
in large amounts offered additional support fo! 
a vitamin C deficiency. However, the develop 
ment of acute clinical scurvy after a depletio! 
period of only six weeks has never been ob 
served to our knowledge. The severity of th: 
subperiosteal changes would indicate, we 
they of scorbutic origin, that extensive healt! 
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had already occurred at the twelfth week of 
life. The presence of severe subperiosteal hem- 
orrhage without changes at the cartilage-shaft 
junctions in active scurvy would be unique in 
our experience with scurvy and has not been 
described by others so far as we know. The 
findings do not in our opinion justify a diagno- 
sis of either syphilis or scurvy and it seems 
reasonable at this time to ascribe the bone 
changes to an undetermined agent. 

Case xx. Diffuse osteoperiostitis in a non- 
syphilitic infant with traumatic periostitis of the 
newborn. J.O. (364595) was delivered with con- 
siderable difficulty after a breech presentation. 
In the first day of life hypotonia of both legs 
and swelling of the lower thighs were evident 
and a cephalhematoma was present in the right 
parietal region. Kahn tests on the blood of 
mother and infant were negative. On the thir- 
teenth day of life roentgenograms of the long 
bones showed fine lines of increased density 
parallel to the margins of the femora with fine, 
irregular fringes of bone density projecting 
from their lower margins (Fig. 94). The other 
long bones were normal. The patient made 
gradual clinical improvement until at three 
months the muscle power and movements of 
the legs were normal. Roentgenograms at three 
months showed a persistence of the subperios- 
teal changes (Fig. 9B), but the fraying of the 
lower ends of the femora and projecting tags 
of bone density seen in the earlier films had dis- 
appeared. This patient never exhibited clinical 
manifestations suggestive of syphilis. 

Case xxi. Diffuse osteoperiostitis in a non- 
syphilitic infant with erythroblastic anemia 
(Cooley). F.D. (466210) was the only child of 
healthy Italian parents, both of whom were 
born in the United States. The child was con- 
sidered normal until the second month of life 
when pallor developed. At three and one-half 
months the mother felt a lump in his upper 
left abdomen. When first examined by us at 
four and one-half months the spleen was en- 
larged to the iliac crest and generalized pallor 
with jaundice of the skin and mucous mem- 
branes was noted. Blood examination showed 
changes typical of erythroblastic anemia with 
normoblasts varying in number from 11,600 
per cu. mm. to 9,800 per cu. mm. Kahn tests 
on the blood of the infant, mother and father 
were negative. 

Roentgenograms of the long bones showed 
the early skeletal changes of erythroblastic 
anemia. In addition, moderately heavy envel- 


opes of calcium density surrounded the distal 
halves of the humeri (Fig. 10). The same 
changes were also present in the lower ex- 
tremities. 

This patient was under observation for three 
years, has consistently shown the typical find- 
ings of erythroblastic anemia in the blood, and 
has developed severe erythroblastic changes in 
the skeleton, although the subperiosteal 


Fic. 10. Syphilitic-like osteoperiostitis in a non- 
syphilitic infant four and a half months of age 
with erythroblastic anemia (Cooley) (Case xx1). 


changes disappeared after the first year. He has 
never shown any clinical manifestations sug- 
gestive of syphilis. Sections of the spleen, re- 
moved when the patient was seventeen months 
of age, showed no syphilitic changes. 

CasE Osteoperiostitis callosa in a non- 
syphilitic infant with multiple osteomyelitis due 
to gonococcus. F.G. (370870) was first seen at 
three weeks of age when he had an abscess of 
the left ankle region which healed after incision 
and drainage. He returned at five weeks of age 
with swelling of the right elbow, right ankle and 
stiffness of the left hip. Aspiration of each of 
these joints yielded pus containing a gram- 
negative coccus which resembled the gonococ- 
cus. Blood cultures were negative. 

A series of roentgenograms of the right arm 
showed distention of the elbow joint with 
marked destructive and productive changes in 
the distal end of the humerus and proximal 
ends of ulna and radius which simulated 
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syphiliticmultipleosteomyelitis andosteoperios- 
titis callosa very closely. These changes at 
eight weeks of age are shown in Figure 11. 
Osteochondritic-like changes were present at 
the distal ends of the radius and ulna. Similar 
destructive and productive changes were pres- 
ent in the roof of the acetabulum of the left 
ilium and head of the left femur. 

The patient recovered after five months of 
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Fic. 11. Syphilitic-like osteoperiostitis (osteo- 
periostitis callosa) in a non-syphilitic infant eight 
weeks of age with multiple osteomyelitis due to 
gonococcus (Case xx11). Note the thick layers of 
new cortical bone at the ends of the shafts and the 
osteochondritic-like changes at the distal ends of 
the ulna and radius. 


local and constitutional treatment. A patho- 
logical dislocation of the left hip was still pres- 
ent when the patient was last seen at six months 
of age. 

There was no known syphilis in this family. 
The Kahn reaction of the patient’s blood was 
negative in the third week, the sixth week and 
at the sixth month of life. The patient presented 
no clinical manifestations of syphilis during 
the period of observation (third to the sixth 
month). 


NOVEMBER, 1939 


COMMENT 


In healing rickets mineralization of the 
subperiosteal osteoid consistently produces 
cloaking of the shafts which cannot be 
differentiated roentgenographically from 
diffuse syphilitic periostitis in both ful] 
term and premature infants (Cases xv) 
and xvi, Figs. 5 and 6). It should be 
emphasized that these subperiosteal ra- 
chitic changes may persist for weeks and 
months after the rickets at the cartilage- 
shaft junctions has healed completely and 
that residual rachitic cloaking of the shafts 
may be present when the ends of the bones 
are normal in appearance. 

Wimberger* mentions the similarity of 
the symmetrical periosteal changes in 
syphilis and rickets, and he used the age 
of the patient as a differential diagnostic 
feature in the belief that rickets is rarely 
found in the first three months of life. This 
age differential is not valid at the present 
time because rickets is frequently found in 
very young infants, particularly prema- 
tures.*:® 

The most marked case of periosteal 
cloaking observed by McLean was in a 
negro infant with rapidly healing rickets. 
He also mentions that one should keep in 
mind that rapidly growing normal infants 
may show fine periosteal shadows on the 
mesial aspects of the tibiae which an over 
enthusiastic observer might mistake for 
syphilitic periostitis. In histological exam 
inations McLean found nothing specific 
about the new bone formation in syphilitic 
periostitis and doubted whether a micro 
scopic section of a syphilitic periosteal le 
sion could be differentiated from the thick 
ened cortex overlying tuberculous osteo 
myelitis or overlying the sequestrum of any 
pyogenic osteomyelitis. He considered os 
teoperiostitis callosa to be diagnostic of! 
syphilis but this lesion has since been re 
ported in pyogenic osteomyelitis by 5 
stein and Klein,’ and a typical example 
osteoperiostitis callosa is seen in Ca 
(Fig. 11) associated with multi] 
gonococcal osteomyelitis. 

The fact that syphilitic osteoperiostitis 
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usually accompanied by osteochondritis or 
osteomyelitis before the fifth month of life™ 
is of major diagnostic importance. In 
syphilis, subperiosteal changes exist alone 
only after these other lesions have healed. 
McLean found this to be true in 95 per cent 
of his cases. Periosteal cloaking in the early 
weeks of life is therefore rarely indicative 
of syphilis if it is the sole lesion present in 
the skeleton. 

Syphilis and rickets are not the only 
causes of subperiosteal bone production in 
young infants, since it has been observed 
in this series of cases in erythroblastic 
anemia, in traumatic ossifying periostitis 
of the newborn, in prematurity and in un- 
diagnosed conditions. §Subperiosteal 
changes have been demonstrated roent- 
genographically early in erythroblastic 
anemia,” and Whipple and Bradford* have 
found splitting of the costal cortices in 
anatomic specimens from a fatal case of 
erythroblastic anemia. 

Trauma to the skeleton of the fetus 
during breech delivery may also produce 
thick periosteal cloaking and present a 
roentgenographic picture which is easily 
confused with syphilitic periostitis. The 
thickening of the cortex in such cases per- 
sists for several months after birth. In 
Case xx such changes are limited to the 
femora. Snedecor, Knapp and Wilson* 
found that the tibiae may also be similarly 
involved and occasionally the humeri fol- 
lowing attempts to deliver a head with the 
arms extended. 

The rapid growth of the skeleton in non- 
syphilitic premature infants may be a fre- 
quent cause of thickening and lamellation 
of the cortices. In Case xvii subperiosteal 
cloaking is present with no evidence of 
either active or healed rickets at the 
metaphyses. 

There may be many other unrecognized 
conditions and factors which cause exces- 
sive subperiosteal bone production and 
result in “cloaking” of the shafts. This is 
suggested in Case x1x where marked sub- 
periosteal lesions surround the shafts of 
the long bones of the lower extremities, 
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the clavicles and several ribs, although no 
etiological agent could be identified after 
elaborate clinical, laboratory and biopsy 
investigation of the patient. Meier?’ has 
seen hyperplastic periostitis in an infant 
three months of age with congenital heart 
disease. At six months of age when the 
cardiac condition had improved the perios- 
titis had disappeared. 


OSTEOMYELITIS 


Roentgenographically the osteomyelitic 
lesion is essentially an area of destruction 
of cancellous bone, with or without changes 
in the overlying cortex, and in this respect 
resembles both pyogenic and tuberculous 
osteomyelitis. In both syphilitic and non- 
syphilitic osteomyelitis the lesions are 
usually situated at or near the ends of the 
shafts. In a single bone, syphilitic osteo- 
myelitis cannot be differentiated from 
other types of osteomyelitis by roentgeno- 
graphic methods alone. 

The most diagnostic features of syphilitic 
osteomyelitis are said to be the multiplicity 
of the lesions and their approximately sym- 
metrical distribution in the skeleton.1*!® 
It should be kept in mind, however, that in 
infancy both pyogenic osteomyelitis and 
tuberculosis of the diaphyses may involve 
more than one bone and that osteomyelitis 
in several bones is not necessarily indica- 
tive of syphilis. An example of multiple 
pyogenic involvement of the skeleton has 
been given in Case xxt. In the report of 
Epstein and Klein® there are several simi- 
lar examples of multiple pyogenic osteo- 
myelitis simulating syphilitic osteomyelitis 
with osteoperiostitis callosa. 

Multiple benign tuberculosis of the 
shafts was first described by Jiingling.” 
Schwentker®® saw similar lesions in an in- 
fant who had both syphilis and tuberculosis 
and he commented on the difficulty of 
determining whether syphilis or tuberculo- 
sis was responsible for the skeletal changes 
in his case. The similarity of this type of 
bone tuberculosis and syphilitic osteitis 
has also been pointed out by Lovett and 
Wolbach® and by Bromer and Downs.! In 
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the opinion of Pomeranz™ syphilis and 
tuberculosis of the metacarpals, metatar- 
sals and phalanges cannot be differentiated 
roentgenographically. 


SUMMARY 


Roentgenograms of the skeletons of 550 
non-syphilitic infants were studied. The 
significant clinical and laboratory data 
with roentgenograms from 22 selected cases 
are presented. 

These roentgenograms show changes in- 
distinguishable from syphilitic osteochon- 
dritis, syphilitic osteoperiostitis and syphi- 
litic osteomyelitis. 

The earliest and most frequent forms of 
syphilitic osteochondritis were simulated 
in 14 patients with bacteriemia (due to 
staphylococcus, pneumococcus and tuber- 
cle bacillus), erythroblastosis foetalis, sep- 
tic hemolytic anemia, familial hemolytic 
anemia, multiple birth injuries, congenital 
atresia of the biliary apparatus, severe 
malnutrition, unexplained hemiparesis, 
protozoan encephalitis and maternal bis- 
muth therapy. In this non-syphilitic group 
no cases resembling the following rarer 
types of syphilitic osteochondritis were 
found; (1) “‘saw-tooth” metaphyses, (2) 
foci of rarefaction in the angles of the carti- 
lage-shaft junctions, (3) multiple infrac- 
tions through the ends of the shafts. 

Both diffuse syphilitic osteoperiostitis 
and syphilitic osteoperiostitis callosa were 
simulated in healing rickets, prematurity, 
traumatic periostitis of the newborn, gono- 
coccal bacteriemia and undiagnosed dis- 
orders of nutrition. 

Syphilitic osteomyelitis was simulated 
in multiple pyogenic osteomyelitis. Wim- 
berger’s sign, symmetrical osteomyelitis of 
the proximal medial aspects of the tibiae, 
was not encountered in this non-syphilitic 
group. 

CONCLUSIONS 


The roentgenographic skeletal lesions of 
early infantile syphilis are simulated in a 
wide variety of conditions in young in- 
fants. 

The roentgenographic findings in the 
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skeleton per se are not conclusively diag- 
nostic of early infantile syphilis and they 
should not be used a/one as presumptive 
evidence for the institution of antisyphilitic 
therapy. 

Osteochondritis, osteoperiostitis and 
osteomyelitis present in combination are 
more indicative of syphilis than the pres- 
ence of any of these lesions alone. 

In evaluating roentgenographic bone 
changes in young infants we would do well 
to remember the advice of Wimberger and 
of McLean. 

Wimberger: “If in a case there are no 
other conclusive factors which make pos- 
sible the diagnosis of syphilis, the roentgen 
findings as a rule will not make the diag- 
nosis.” 

McLean: “Roentgenographic examina- 
tion is not intended to offer the clinician a 
substitute for scrupulous clinical examina- 
tion nor is it suggested that roentgenology 
will ever assume the place now held by 
serology in the diagnosis of the disease. It 
is only by the correlation of clinical, sero- 
logic and roentgenologic observations that 
the knowledge of congenital syphilis will 
be furthered.” 
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ANGIOSARCOMA OF BONE* 


By HARRY HAUSER, M.D. 
From the Department of Roentgenology, Cleveland City Hospital and 
School of Medicine of Western Reserve University 
CLEVELAND, OHIO 


occurring in bone is 
a rare disease. Only one case was 
found in 12,000 autopsies performed at 
Cleveland City Hospital. Geschickter and 
Copeland! fail to include this entity in their 
extensive material on tumors of bone. Dur- 
ing the last half-century sporadic reports 
have appeared in the literature of this neo- 
plasm or of closely allied diseases under the 
captions of angiosarcoma, endothelioma, 
angioendothelioma, malignant angioma, 
periosteal endothelioma, perithelioma, tel- 


Fic. 1. Photograph of specimen from Marckwald’s’ 
unusual case of multiple intravascular endotheli- 
oma in all the bones of the skeleton. 


angiectatic sarcoma of bone and malignant 
bone aneurysm. The last two terms are 


today considered subtypes of osteogenic 


sarcoma. That there are differences of 
opinion as to the origin and nature of this 
unusual type of new growth cannot be 
denied from a review of the literature. 
Grossly, it is characterized by multiple 
new growths destroying bone, red in color, 
and varying in size from a few millimeters 
to several centimeters in diameter. Histo- 
logicaliy, the tumor is composed of large 
endothelial cells closely associated with 
blood vascular channels or spaces filled with 
blood. The bone is destroyed wherever it 
is in relation to tumor; new bone produc- 
tion is not evident. Our case showed con- 
siderable fibrillar arrangement of the 
stroma, interlacing large spindle and poly- 
hedral mononuclear cells of endothelial 
character. 

Marckwald’ (1895) reported a case of 
multiple intravascular endothelioma in all 
the bones of the skeleton which he termed 
parenthetically either myeloma or angio- 
sarcoma. He stated that in the literature 
prior to that time relatively few cases of 
primary new growths of bones with sym- 
metrical involvement of a large number of 
skeletal bones had been reported. The pa- 
tient was a fifty-six year old mason who had 
intermittent fever, pain, anemia, marked 
loss of weight and diminution in stature. 
At autopsy, symmetrical involvement of 
almost all the bones of the body was found. 
Multiple, small, reddish-brown tumors 
were situated in the bone marrow causing 
destruction of bone (Fig. 1). From a clinical 
standpoint the disease simulated ver) 
closely multiple myeloma. Ewing? states 
that Marckwald’s diagnosis of intravascu- 
lar endothelioma seems fully justified and 


* Read at the Twenty-fourth Annual Meeting, American Radium Society, St. Louis, Mo., May 15-16, 1939. 
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that this remarkable tumor may be desig- 
nated as an endothelioma of vascular ori- 
gin. The gross skeletal findings simulate in 
many respects the findings in the present 
case report. 

Howard and Crile’ (1905) reported 4 
cases which they termed endothelioma or 
perithelioma of bone and reviewed the liter- 


ature on Ig other cases. Multiple destruc— 


tive lesions of bone were the characteristic 
finding in their patients. They believe that 
endothelioma arises from the endothelium 
of either blood or lymph vessels. 

Symmers and Vance” (1916) reported a 
case of multiple primary intravascular 
hemangio-endothelioma of the osseous sys- 
tem associated with symptoms of multiple 
myelomata. The subtitle of their article 
was “‘A lesion hitherto undescribed.” There 
was no reference to Marckwald’s published 
case; it is the writer’s opinion that the 
latter’s case was like that describedl by 
Symmers and Vance. The left ischium, 
manubrium sterni, upper end of the right 
humerus, upper segment of the occipital 
bone and first right rib were involved by 
destructive new growths. The histologic 
features were similar to those found in 
Marckwald’s and our case. 

Mauguiére® (1920) published a report 
of angiosarcoma of the clavicle in a man 
aged sixty. Clinically, a large tumefaction 
was present over the left shoulder. Roent- 
genograms showed a destructive process in 
the clavicle which was interpreted as an 
osteosarcoma. After surgical excision, the 
pathologic report was angiosarcoma (endo- 
thelioma) of bone. 

Wells (1921), in reporting a case of 
multiple vascular tumors of bone in a male, 
aged forty-five, found that the soft tumor 
tissue exhibited the typical features of 
myeloma of the myeloblastic type. He con- 
cluded that, “‘a growth that begins as a 
myeloma may take on the characteristics 
of a neoplasm of vascular origin, with no 
remnants of the original tumor to be found 
in the entire bone tumor.” 

Stone" (1929) was one of the first to 
publish a report of angiosarcoma of bone 
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with roentgenographic findings in the skull. 
The patient was a white male, aged twenty- 
five, with multiple, small, punched-out 
destructive lesions in the cranial vault. 
Small, roughly circular areas of rarefaction, 
not exceeding 2 cm. in diameter, were also 
present in the heads of both femora, in the 
pelvic bones, in the first dorsal vertebra, 
in the right ulna and in some ribs. Roent- 
genographically, the lungs were riddled 
with small nodules a few millimeters in 
diameter. A biopsy of a small nodule from 
a rib was diagnosed angiosarcoma (Dr. 
C. L. Connor). The roentgen appearance 
of the cranial lesions were not unlike those 
of multiple myeloma. 

One of the more recent reports is that of 
Freilich and Coe’ published in 1936. Roent- 
gen studies showed a destructive lesion in- 
volving the superior border of the right 
scapula with swelling of the soft tissue. 
Microscopically, the tumor proved to be 
angiosarcoma (Dr. Jaffe). 

Hodges, Phemister and Brunschwig 
write about telangiectatic sarcoma, angio- 
sarcoma and malignant bone aneurysm as 
one type of tumor. Ewing? classifies tel- 
angiectatic sarcoma or malignant bone 
aneurysm as a form of osteogenic sarcoma. 
The latter concept has also been accepted 
by Geschickter and Copeland.‘ Angio- 
sarcoma of bone is distinct from osteo- 
genic sarcoma. 

In the classification of tumors of bone 
by the Registry of Bone Sarcoma, item 
Number vi is Angioma (4enign; malignant). 
In reporting on the nomenclature used by 
the Registry, Codman! stated in 1925: 


Under the heading of angioma you will 
notice the sub-heading of benign and malig- 
nant.... The malignant forms of angioma in 
bone are evidently rare. We have left this sub- 
division more as a compliment to those who 
use the term angiosarcoma than because we 
need it to include any group of our tumors. I 
have invited my colleagues and many other 
pathologists, privately and publicly, to register 
a case of angiosarcoma; no one has yet done it. 
The fact is that this term was used in the past 
for the vascular or telangiectatic forms of 
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Fic. 2. 4, anteroposterior roentgenogram of right femur showing numerous irregular areas of destructior 
in middle and lower thirds of cortex and medulla. B, lateral projection showing punched-out and cystic 


characteristics of bone destruction in right femur. 


osteogenic sarcoma. I mention it largely be- 
cause I hope no roentgenologist will use it. 

When the case reported in this article 
was submitted by Dr. L. A. Pomeroy, 
Director of the Tumor Clinic of Cleveland 
City Hospital, to the Registry of Bone 
Sarcoma in 1933, Codman! rendered the 
following opinion: 

It seems to me that at last we have really 
got a tumor which can be placed in the pigeon- 
hole of Angioma... 

Malignant (Angiosarcoma)* 

This opinion was concurred in by Ewing. 
The final classification of the tumor (Reg. 
No. 1530) by the committee was Hemangio- 
endothelioma. 

REPORT OF CASE 

C. B., female, white, married, aged forty- 
eight, entered the medical service of Dr. C. P. 
Huston, Cleveland City Hospital, on March 11, 


* Italics supplied by the writer. 


1933, complaining of a painful swelling in he 
right thigh. The family history was irrelevant. 
In 1923 she had an attack of rheumatic feve1 
with dyspnea and recurrence of shortness of 
breath in 1926. She had never been pregnant. 
Menopause occurred at the age of forty-five 
When the patient was eight years old sh 
experienced an attack of rheumatism which 
lasted throughout the winter. She was hos 
pitalized from January 8 to February 13, 193 
with the diagnosis of rheumatic heart diseas: 
auricular fibrillation, mitral stenosis and my) 
cardial insufficiency. In addition to the al 
normality of the heart, a defective nasal septun 
was noted. Blood Wassermann examinat 
were as follows: Jan. 10, 1930, four plus; Ja 
13 and 14, negative; Jan. 17, two plus; Jan. 2 
negative. On January 14 the spinal fluid W 
sermann reaction was negative. After dischar¢ 
from the hospital in 1930, the patient was o! 
served on numerous occasions in the O 
Patient Department where she was treated ! 
rheumatic heart disease. 
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One month before admission, the patient 
developed a stiff right knee joint and painful 
localized swelling appeared several centimeters 
proximal to the knee on the inner surface of 
her right thigh. Because of inability to stand 
on her right leg, the patient remained in bed 
during the month prior to admission. For five 
weeks before coming to the hospital, she had 
complained of a productive cough. There was 
no history of injury. 

Examination of the right thigh showed a 
mass on the lower medial aspect about 4X 4X 
cm., of fairly firm consistence but without defi- 
nite fluctuation. There was neither redness of 
the skin nor local heat. 

Except for a trace of albumin on March 11, 
1933, the examination of the urine was nega- 
tive. March 12, 1933: Red blood cells, 
3,500,000; white blood cells, 10,000; hemo- 
globin (Sahli), 90 per cent. Polymorphonuclear 
leukocytes 73 per cent, mononuclears 27 per 
cent. March 13, 1933: Blood Wassermann re- 
action was four plus. 

Roentgen Studies. March 21, 1933: Antero- 
posterior and lateral roentgenograms of the 
right femur showed numerous sharply circum- 
scribed areas of bone destruction varying in 
size from a few millimeters to several centi- 
meters in diameter (Fig. 24). In the lateral 
view these areas were somewhat cystic in ap- 


Fic. 3. Lateral view of skull showing numerous 
punched-out areas of bone destruction 0.5 to 1.5 
cm. in diameter. Horizontal white line is artefact 
due to hairpin. 
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Fic. 4. Roentgenogram of chest showing mitral con- 
figeration of heart shadow and increase in trans- 
verse diameter resulting from chronic rheumatic 
heart disease. Note destruction in right seventh 
rib. 


pearance (Fig. 2B). Anteroposterior projection 
of the pelvis, upper femora and left leg revealed 
similar destructive areas in the ischial and 
pubic bones, the upper third of the right femur 
and medial cortex of the middle third of the 
left fibula. Lateral view of the skull showed cir- 
cular, punched-out areas of bone destruction 
from 0.5 to 1.5 cm. in diameter (Fig. 3). Ex- 
amination of the chest showed the cardiac 
silhouette to have a mitral configuration. The 
transverse diameter was moderately increased 
in size indicating the presence of cardiac en- 
largement. The right seventh rib presented two 
areas of bone destruction in the posterior axil- 
lary line and near the angle of the rib (Fig. 4). 

The working diagnosis was rheumatic heart 
disease, multiple bone tumors and tertiary 
syphilis. 

A biopsy was made on March 28, 1933, from 
the swelling on the medial surface of the right 
thigh. Grossly, the soft tissue showed only 
clotted blood. A piece of the involved bone was 
removed. 

Treatment was symptomatic. The patient 
gradually became worse and died on April 1, 
1933- 
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Fic. 5. 4, roentgenogram of specimen of right fifth, sixth and seventh ribs showing large destructive process 
by tumor of seventh rib near angle. B, roentgenogram of specimen of vertex of skull showing sharply 


defined destructive areas of varying sizes. 


The final clinical diagnoses were rheumatic 
heart disease with mitral stenosis, multiple 
bone tumors, tertiary syphilis and cachexia. 

Post-mortem examination was performed on 
the day of the patient’s death by Dr. T. T. 
Frost to whom I am indebted for the autopsy 
observations. On the lateral portion of the 
lower third of the right femur there was a 
large, spongy, dark red mass of tissue project- 
ing from the medullary canal measuring 4X3 
cm. and projecting 9 mm. above the surface of 
the bone. On section, this tissue was contiguous 
with the mass in the medullary canal and 
showed a dark red, smooth surface, slightly 
streaked with yellow and gray. The lower end 
of the bone was necrotic and infiltrated with 
the same spongy red material which filled the 
medullary canal completely. Several of the 
ribs contained masses which projected above 
the periosteum, similar in consistence to that 
in the femur and varied in size from I mm. to 
2 cm. in diameter. On section, the larger ones 
showed marked destruction of medulla and 
cortex. Just lateral to the articulation of the 
spine was a large mass 2X1.5 cm. infiltrating 
and destroying the posterior portion of the 


seventh rib (Fig. 54). The lungs were crepitant 
throughout and contained numerous nodules 
of firm consistence; the cut surface was grayish 
red, dry and somewhat spongy. These nodules 
were not encapsulated and projected to a co! 
siderable degree above the cut surface of th 
lung. The external surface of the calvarium 
contained seven or eight subperiosteal area 
of bone destruction varying from 7 mm. t 
cm. in diameter, the largest one being situat: 
just to the left of the lambdoid suture (Fig. 52 
In these areas the bone was replaced by a soft, 
spongy material which varied from gray 
dark red and was irregularly mottled. Th 
largest nodule extended 3 mm. above the cut 
surface of the calvarium. On the inner surfac 
several additional areas of similar nature we 
present and involved only the inner tab! 
Several of those seen on the exterior were c 
fined to the outer table. The dura was slight 
adherent and thinned over the areas of b: 
destruction. In the left parietal and right 
cipital regions of the brain, two areas w 
compressed by infiltration of red jelly-lik 
material. 

The microscopic examination of the tum 
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showed tissue composed of various sized, ir- 
regularly arranged vascular spaces lined by 
bizarre endothelial cells, some of which were 
several layers deep and supported on a deli- 
cate fibrillar network which contained large 
numbers of cells similar to those lining the 
vascular spaces. These cells were large, poly- 
hedral, and contained a generous amount of 
cytoplasm staining faintly acidophilic and large 
irregular vesicular nuclei with prominent 


nucleoli. Mitotic figures were present. Large 
numbers of free erythrocytes were present 
throughout in addition to those in the vascular 
spaces. Necrosis was present to a considerable 
degree. Where tumor involved bone, osseous 
destruction was evident (Figs. 64, B and C). 
Pathologic Diagnoses: Hemangiosarcoma in- 
volving femur, skull and ribs with metastases 
to lung and brain. Chronic rheumatic endo- 
carditis involving mitral and tricuspid leaflets. 
Mitral stenosis and insufficiency. Vegetative 
endocarditis of mitral leaflets. Thrombosis of 
left auricle. Generalized arteriosclerosis. Old 
infarcts in kidney and spleen. Arterial nephro- 


sclerosis. Chronic cholecystitis and cholelithia- 
sis. 
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COMMENT 


This case represents an extremely rare 
type of primary neoplasm of bone occur- 
ring in multiple foci. It is reasonable to con- 
sider this disease as a systemic one. Stewart!” 
opened the question as to whether or not 
rheumatic heart disease with chronic circu- 
latory stasis might have been of etiological 
significance. He suggested the possibility 


Fic. 6. 4, photomicrograph shows cellular 
masses in relation to large blood vascular 
spaces and osteoclasts near bone (X228). 
B, photomicrograph shows a richly cellular 
portion of the tumor (X228). C, photo- 
micrograph shows vascular character of 
metastasis in lung. Extravascular and 
endovascular cellular multiplications are 
clearly demonstrated (228). 


of the formation of peripheral thrombi 
undergoing organization. Angiosarcoma is 
without known etiology similar to many 
other varieties of neoplasms occurring in 
the body. The roentgen findings in the pre- 
sented case are clearly demonstrated even 
though they cannot be differentiated from 
those of multiple myeloma. 

The final diagnosis of angiosarcoma of 
bone depends upon microscopic observa- 
tion of a malignant endothelial tumor with 
distinct vasoformation. 

Whether or not radiation therapy would 
be of value in angiosarcoma of bone is not 
known. Careful search of the literature 
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fails to reveal any information on radiation 
response to this form of tumor. Schreiner 
and Wehr’ reported good regression follow- 
ing irradiation of a soft tissue angiosarcoma 
of the hand. Further experience with vary- 
ing techniques is needed before the value 
of radiation therapy is known. 

Several conditions which might be con- 
fused with angiosarcoma involving bone 
should be considered in the differential 
diagnosis: Multiple myeloma closely simu- 
lates this disease. Roentgenologically, the 
lesions are much more numerous in multi- 
ple myeloma. The ultimate differentiation 
depends on histopathologic characteristics. 
Metastatic new growths show a greater ir- 
regularity and a moth-eaten appearance of 
the bone destructive lesions. The well- 
defined punched-out features of angiosar- 
coma are lacking in metastatic carcinomas. 
Osteogenic sarcoma involves only one bone 
except in rare instances. New bone pro- 
duction is a common feature except in the 
pure osteolytic variety. Young individuals 
are more often affected. Angiosarcoma is 
osteolytic and involves multiple areas in 
the skeletal system. Xanthomatosis of bone 
has the characteristic “geographic” ap- 
pearance of destruction of the cranial vault 
not present in neoplastic diseases. The 
young are usually affected and exophthal- 
mos and polyuria are accompanying signs. 
The destructive cranial lesions of angio- 
sarcoma are of smaller size. 


SUMMARY 


Angiosarcoma occurring in multiple 
bones of the skeletal system is a distinct 
entity of great rarity, the diagnosis of 
which may be inferred roentgenologically 
and established by microscopic examina- 
tion. The pertinent literature on the sub- 
ject indicates that only a few cases can be 
classified under this caption, and that 
many terms have been applied to the dis- 
ease. Case No. 1530 of the Registry of Bone 
Sarcoma is the first one submitted to be 
classified as “angioma, malignant.” Roent- 
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gen features are emphasized because of 
their unusual character and their close 
simulation to multiple myeloma. Response 
to radiation therapy is as yet unknown. 
Diagnostic points are given to differentiate 
angiosarcoma from similar destructive bone 
diseases. 


Grateful acknowledgment is made to Dr. How- 
ard T. Karsner for his valuable criticism and excel! 
lent photomicrographs, and to other members of 
the Department of Pathology, Cleveland City 
Hospital, for their kind cooperation. 
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THE ANTERIOR AND POSTERIOR “NOTCH” SHADOWS 
SEEN IN LATERAL ROENTGENOGRAMS OF 
THE VERTEBRAE OF INFANTS 


AN ANATOMIC EXPLANATION* 


By GEORGE WAGONER, M.D., and EUGENE P. PENDERGRASS, M.D. 


PHILADELPHIA, PENNSYLVANIA 


N LATERAL roentgenograms of the grams of the lumbar bodies it is seen com- 

vertebral bodies of infants there appear monly. 
horizontal, conical shadows of lessened 
density extending inwards from the an- 
terior and the posterior walls of the bodies. 
The anterior conical shadows are more 
clear cut than the posterior ones. Both are 
well defined. Confusion exists as regards 
the interpretation and explanation of these 
shadows. It was considered desirable to in- 
vestigate these shadows and to explain 
their presence upon an anatomic basis. 
This paper presents the data obtained by 
such an investigation and the anatomic ex- 
planation of these roentgen shadows. 

In our paper before this Society in 1931, 
we demonstrated that the human vertebral 
body, in both young and old, contained a 
huge ramifying and intercommunicating 
system of venous sinusoids.! 

In 1937 before the Fifth International 
Congress of Radiology we discussed the 
interpretation of various vertebral body 
shadows. 

In this paper we wish to present ana- 
tomic data for the interpretation of anterior 
and posterior “notch” shadows as seen in 
the lateral roentgenograms of the vertebral 
bodies of newborns and infants. 


I. POSTERIOR ““NOTCHING”’ 


Fic. 1. Photograph of posterior surface of the bodies 
cc ” . 

Posterior “notching” of the thoracic of three adult vertebrae. The laminae and proc- 


vertebral bodies is not frequently seen In esses have been removed by sawing through the 
lateral roentgenograms of the thoracic pedicles. The posterior foramina are seen in this 
spine due to the superimposed shadows of dry preparation. 


the lateral masses. In lateral roentgeno- The elechhintion of any vere 
! Wagoner, G., and Pendergrass, E. P. Intrinsic circulation of 


rude at any age will show the presence in the 

the vertebral body, with roentgenologic considerations. Am. J. 
& Ban. Tecnary, 1932, 27, 818-096. posterior wall of a definite “notch.” During 
* From the Laboratory of Orthopedic Research, Harrison Department of Surgical Research, and the Department of Radiology, 


School of Medicine, University of Pennsylvania, Philadelphia, Pa. Read at the Thirty-Ninth Annual Meeting, American Roentgen 
Ray Society, Atlantic City, N. J., Sept. 20-23, 1938. 
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Fic, 2. Anteroposterior roentgenogram of thoracic 
spine of a newborn. The posterior notches and 
foramina of the bodies are clearly shown. 


fetal life and early infancy, the posterior 
“notch” is relatively larger than during 
adult life. However, it is present during all 
age periods. 

The posterior body “notch” is real and 
actual. Gross examination of dried verte- 
brae from which the laminae have been 
cut show a large indentation of the pos- 
terior wall of the body in its central area. 
In this indentation are two large and two or 
more smaller openings. These openings ex- 
tend through the bone cortex and into the 
substance of the body. Through the two 
larger openings emerge the two large pos- 
terior veins. Through the two or more 
smaller openings enter the nutrient arteries. 

Histological examination of the verte- 
bral bodies of fetuses and newborn infants 
show the posterior “notch” to extend 
anteriorly to the center of the body. From 
sections cut in the sagittal, coronal, and 
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horizontal planes, the shape of this ‘‘notch”’ 
can be reconstructed. It is seen that th 
“notch” has the configuration of a con 
whose apex is blunted. The sides of th« 
cone are bounded by heavy bone trabec 
ulae. A V-shaped septum of trabecula: 
bone penetrates its base and forms two 
large channels from which the vessels enter 
and leave the body. 

Thus it may be stated that the posterior 
“notch” shadow seen in lateral roentgeno 
grams of human vertebrae is produced by 
an actual indentation of the posterior cor 
tical wall. This indentation marks the site 
of the entrance of veins and the emergence 
of arteries. 


2. ANTERIOR ““NOTCHING”’ 


“Notching”’ of the anterior walls of the 
vertebral bodies of the young is a common 
phenomenon whose cause has been the 
subject of much speculation. The views of 
Scheuremann, Hanson, Kohler, and others, 
are so well known as to need little discus 
sion. 

In order to determine the cause of an 
terior “notching,” the spinal column of a 
number of fetuses and newborn infants 
were examined. Lateral roentgenograms of 


Fic. 3. Lateral roentgenogram of the first lun 
vertebra of an adult showing the poster 
notch. 
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these columns were made and the shadows 
of anterior “notching” were found to be 
present in all of the vertebral bodies. 
Examination of the spinal columns pro- 
ceeded by three methods: 
1. Injection with a roentgen opaque 
mass of (a) the arterial blood supply of the 


Fic. 4. Lateral roentgenogram lower thoracic and 
lumbar spine of a newborn. The characteristic 
anterior “notching” of the bodies is present. 


vertebrae and (4) of the venous drainage 
of the vertebrae.* 

2. Gross examination and gross dis- 
section of the individual vertebrae. 

3. Microscopic examination of many 
thousand serial sections of the vertebral 
bodies made in (a) the sagittal, (4) the 
coronal, and (c) the horizontal planes. 

From the method of arterial and venous 
injections, our findings as reported in 1931 
and 1932 were corroborated and extended. 

Gross examination of the external sur- 

*This phase of the work was done in the Department of 


Anatomy, Graduate School of Medicine, University of 
Pennsylvania. 
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Fic. 5. (S-1. 17 X. Hansen-Bock stain.) Parasagittal 
section of lumbar vertebra of a newborn. An- 
teriorly can be seen the orifice of one of the 
anterolateral veins. Extending downwards well 
into the cartilaginous end plate is a vertical arm 
of the venous sinusoid. 


faces of the vertebral bodies failed to show 
any indentations of the anterior or lateral 
walls. And this, despite the fact that lateral 
roentgenograms of these same _ bodies 


showed sharply defined ‘“‘notch”’ shadows 


extending inwards from the middle portion 
of the anterior walls. The vertebral bodies 
were then cut in various vertical planes. 
Gross examination of the cut surfaces 
failed to show any indentation or “notch- 
ing.” 

From these data, but one conclusion was 
possible. Actual “‘notching”’ or indentation 
of the anterior walls of the vertebral bodies 
was not present. Consequently, the roent- 
genologic appearance of “notching” of the 
anterior vertebral walls was apparent, but 
not real. 

To explain the origin of the shadows of 
“notching,” it was necessary to seek within 
the substance of vertebral bodies which 
showed, by lateral roentgenogram, the 
existence of “notch” shadows. 

Such a search was made by the micro- 
scopic examination of numerous serial sec- 
tions of the vertebral bodies as outlined 
above. 

In the sagittal sections it was found that 
the superior and inferior zones or end 
plates of the vertebral bodies were formed 
of densely calcified cartilage. The central 
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Fic. 6, (S-2. 17 X. Hansen-Bock stain). Parasagittal 
section near the midline. The demarcation of 
anterior and posterior “notches” by limiting 
trabeculae is easily seen. The presence of sinu- 
soidal material within these areas is well shown. 
The bony system of the posterior notch is promi- 
nent in this section. 


zone of the body was comprised of well dif- 
ferentiated osseous tissue. Ossification of 
this central zone had proceeded peripher- 
ally from a central point. As the trabeculae 
approached the cartilage of the upper and 
lower zones, they were less well defined 
and finally fused with the cartilage. The 
intertrabecular spaces contained normal 


Fic. 7. (S-3, 17 X. Hansen-Bock stain). Sagittal sec- 
tion. Here are clearly shown both the anterior and 
posterior “‘notches,”’ the absence of an anterior 
cortical wall and the presence of the central 
sinusoid. 


marrow elements, in addition to definite 
sinusoidal spaces. 

Approximately the same facts were noted 
when the coronal and horizontal sections 
were examined. 

The anterior wall, in sagittal and hori- 
zontal sections, had an entirely different 
structure from the posterior wall. The ven- 
tral or external surface of it was limited by 
a wide band of dense fibrous tissue in addi- 


Fic. 8. (H-1. 13X. Hansen-Bock stain). Horizontal section of the lumbar vertebra of a newborn. Section at 
level below the midpoint of the body. Note uniform texture of the central area. The posterior margin ! 
formed of dense solid bone trabeculae. No such limitation exists at the anterior margin. Two large anterc 
lateral veins are seen entering the body from either side. The lumen of the right anterolateral artery !s 


seen in the upper portion of the photomicrograph. 
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Fic. 9. (H-2. 13 X. Hansen-Bock stain.) Horizontal section through middle of vertebral body. The general 
configuration of the section is that of a “butterfly” or a “clover leaf.” From the central area the bone 
trabeculae radiate into the lateral masses. Posteriorly the indentation is bounded by heavy trabeculae 
and divided by a bone septum. The vascular channels are prominent. Note that the central anterior area 
is bounded posteriorly by heavy trabeculae. No anterior cortical wall is present. Lying within the area 
is a large sinusoidal space which represents a continuation of the right anterolateral vein. The orifice 


of the left vein is seen. 


tion to the adherent common anterior liga- 
ment. In the superior and inferior zones, 
the calcified cartilage lay in contact with 
fibrous tissue. In the central zone there ap- 
peared an area similar in shape to a trun- 


cated cone whose base was ventral and 
whose blunted apex extended dorsally ap- 
proximately one-third of the anteropos- 
terior diameter of the vertebral body. No 
bone trabeculae extended across the base 


Fig. 10, (C-1. 17 X. Hansen-Bock stain.) Coronal section of lumbar vertebra of a newborn. Posterior level. 
The base of the pedicles are seen as cut bone. In the center of the illustration is the opening of the “‘pos- 
terior notch.” The periphery of the opening is surrounded by fibrous tissue which also comprises the central 
septum, dividing the orifice in two. The lumen of one large vein and two smaller arteries are seen in each 


of the two halves of the posterior orifice. 


al 
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Fic. 11, (C-2. 17 X. Hansen-Bock stain.) Coronal section at a level more anterior than C-1. The large 
open space in the center of the section marks the presence of the central venous sinusoid. The arrangement 
of the bone trabeculae about the sinusoid is of interest. Note that the vertical extensions of the sinusoids 


extend into the contiguous intervertebral discs. 


of this conical area but trabeculae bounded 
the sides and blunted end. Within the area 
were found large sinusoidal spaces lined 
with a single layer of endothelial cells and 
into it projected arms of bone marrow. 
As succeeding parasagittal sections were 


examined, this conical area diminished in 
size until it disappeared. In its place, bone 
trabeculae appeared, and these, with pre- 
osseous tissue, joined the fibrous layer 
and formed a definite bony anterior wall 
for the central zone of the body. 


Fic. 12. (C-3. 17 X. Hansen-Bock stain.) Coronal section at the level of mid-vertebra. The central sinuso! 
is seen in the center of the section. Four large spaces are seen extending vertically into the superior and 
inferior cartilage and intervertebral discs. These vertical extensions and the central sinusoid form an 


H-like figure. 


3 
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In the horizontal plane, the conical area 
likewise diminished in extent and finally 
disappeared as the sections approached the 
circumference of the body. 

In the coronal plane, the roughly circular 
area of the cone lessened in diameter and 
finally disappeared as the sections ap- 
proached the center of the body. 

Thus it is seen that a definite structural 
difference existed between the central and 
the superior and inferior zones of the verte- 
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bral body due to normal growth was not 
the sole cause of the appearance of anterior 
“notching.” The chief cause for this ap- 
pearance was the presence, in the middle 
segment of the anterior wall, of two por- 
tions of the intrinsic vasculature of the 
body. 

1. The vertebral body sinusoid was most 
prominent, not only in the middle hori- 
zontal third of the body, but particularly 
in the anterior portion of this segment. Its 


Fic. 13. (C-4. 17 X. Hansen-Bock stain). Coronal section of the anterior third of the body. Note that the 
body is divided into three transverse zones. The upper and the lower zones are relatively dense bone. The 
central zone is composed chiefly of sinusoidal contents. This zone is divided into three areas by vertical 
partitions. The middle area is composed of large bone trabeculae and marks the position of the apex of the 


“anterior notch.”’ 


bral bodies. Furthermore, it is shown that 
in sagittal section, the anterior portion of 
the central zone differed radically from 
the posterior portion. 

Such structural differences of the several 
parts of the vertebral body in early life re- 
sulted in a differential of roentgen-ray 
permeability, and in doing so, produced 
shadows which appeared as (1) a central 
band of lessened density extending hori- 
zontally from before backwards;* and (2) 
as apparent “notching” of the central por- 
tion of the anterior wall when viewed 
laterally. 

The difference in structure of the verte- 


* To be considered in a third paper now in preparation, 


prominence in the anterior portion of the 
segment was due to the presence at this 
site of two large arteries and two large 
veins, which entered it through the antero- 
lateral wall. 

2. The two arteries which entered and 
the two veins which emerged from the 
vertebral sinusoid were found to do so in 
the newborn at a point somewhat more 
anterior than was the case in later life. 
Furthermore, the point of junction between 
the arteries and the sinusoids and the veins 
was more distended in early life than later. 
These factors, accounting as they did for 
an unusually large proportion of vascular 
tissue in the anterior portion of the verte- 
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bral body, increased the appearance of 
“notching” by being more permeable to 
the roentgen rays. 

It is therefore seen that the appearance 
of anterior “notching” is due to structural 
difference of the anterior portion’ of the 
vertebral body; first, of the osseous and 
pre-osseous structures and second, of the 
vascular content of the body. The appear- 
ance of anterior “notching” is not perma- 
nent. It disappears with ossification of the 
anterior and lateral walls of the body and 
with the replacement by marrow tissue of 
the unusually large sinusoidal area occupy- 
ing the anterior-middle zone of the verte- 
bral bodies of infants. 


CONCLUSIONS 


In lateral roentgenograms of the verte- 
bral bodies of infants there occur shadows 
which would seem to indicate the presence 
of a “notch” or indentation in both the 
anterior and posterior walls of the bodies. 

1. The posterior ‘“‘notch” shadow results 
from the presence of an actual indentation 
in the posterior wall of the body. This in- 
dentation is present in all vertebrae and at 
all ages. The notch is the point of entrance 
and emergence of the posterior arteries and 
veins. 

2. The anterior “‘notch” shadow results 
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from the presence, in this area, of a large 
sinusoidal space within the vertebra. In- 
dentation or “notching” of the anterior 
wall of the vertebral body is not present. 


DISCUSSION 


Dr. Ratpu S. Bromer, Bryn Mawr, Pa. | 
am called upon to substitute for Dr. Davis, 
who as you all know has done much work on 
epiphyseal development, and for Dr. Batson, 
the anatomist who is well known to members 
of the Society. I am sure he would have dis- 
cussed this paper from an embryological! stand- 
point which would have been very interesting 
and which would have been of great benefit to 
us all. 

I really have nothing to say except to compli- 
ment Dr. Wagoner and Dr. Pendergrass on 
their study. Kohler and other authorities have 
discussed this anterior notching, calling it nor- 
mal, but all explanations have been conjectural 
in nature. The authors have given an explana- 
tion of this finding, determined by them after 
very careful study. When the pediatricians 
now ask us as roentgenologists, ““What is the 
explanation of the notching?” we can answer 
them. We have certainly a very scientific and 
very careful study on which to base our answer 
and which fulfills all the criteria of which Dr. 
McFarland spoke in his Caldwell Lecture last 
evening. I want to thank both Dr. Pendergrass 
and Dr. Wagoner for this new explanation of a 
hitherto undefined roentgen finding. 
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MADELUNG’S DEFORMITY 


CONSIDERATION OF ITS ROENTGENOLOGICAL 
DIAGNOSTIC CRITERIA 


By MAX DANNENBERG, M.D., Attending Roentgenologist, Beth-El Hospital, JOSEPH I. 
ANTON, M.D., F.A.C.S., Associate Attending Surgeon, Beth-El Hospital, and Cumberland 


Hospital, and MILTON B 


. SPIEGEL, B.S., M.D. 


BROOKLYN, NEW YORK 


LTHOUGH the subject of Madelung’s 

deformity has appeared in the litera- 
ture spasmodically since its original de- 
scription® as an entity, many questions 
regarding its frequency, etiology, sympto- 
matology, and particularly diagnostic cri- 
teria, remain unanswered. The purpose of 
this communication, besides that of report- 
ing a typical example of the deformity, is 
to present the important roentgenological 
diagnostic criteria of this condition. For a 
more detailed description of the historical 
background and clinical picture, and dis- 
cussion of the etiological pathogenesis, the 
reader is referred to an exhaustive paper 
on this subject written by the authors 
(Anton, Reitz and Spiegel’). 

Madelung’s deformity is an uncommon 
affection of the wrist, characterized by 
local changes in the configuration of the 
radius, with an instability of the distal 
radio-ulnar articulation. Any abnormalities 
of the ulna, carpal bones, articular carti- 
lages, ligaments, and tendons about the 
joint, are all of a compensatory nature, 
secondary to the radial deformity itself. 
Although the actual pathogenesis remains 
cryptogenic, the etiology of the deformity 
seems to be that of a “dyschondroplasia 
of the distal radial epiphysis.” This process 
gives rise to an idiopathic progressive 
curvature of the radius, resulting in a 
bayonet-shaped deformity of the hand at 
the wrist, somewhat as if there were an 
anterior dislocation of the hand. In rare 
“reverse” type of the deformity, only 5 
cases of which have been reported,**.71°.44 
the palmar deflection of the lower end of 
the radius is reversed and the bowing is 
therefore anterior. 

In our previous paper,! 171 cases of the 
deformity were tabulated, and since that 


time we have found no other cases of the 
condition reported—making our case re- 
port below the 172nd acceptable report of 
the affection in medical literature, the 
22nd to be reported from this country. 
The deformity is usually bilateral (128 
of 172 cases), is practically always noticed 
in adolescence, and is far more frequently 
found in the female (4 to 1). Several cases 
of hereditary influence have been reported, 
and also several instances of association . 
with other osseous anomalies. Our own 
patient is markedly small for her age, a 
condition which has coexisted in several 
previously reported cases. Weakness and 
insecurity, and sometimes pain, in the 
affected wrist is complained of, especially 
at the inception of the deformity. Motility 
at the joint is modified by the disturbance 
of mechanical factors. Extension and ab- 
duction are restricted, and sometimes ad- 
duction also. Flexion is frequently aug- 
mented. Pronation and supination are 
variably limited. The head of the ‘ulna 
projects prominently at the back of the 


‘wrist, and the hand and carpus appear to 


be dislocated anteriorly. The projecting 
luxated end of the ulna may sometimes be 
reduced into its radial articulation, but it 
returns immediately on release of pressure. 
The forearms are occasionally obviously 
shorter than normal. 

The previous history is important in 
bringing out the absence of any local 
trauma to the wrist, and the existence of 
rickets as a causative factor must also be 
eliminated. In the report of our previous 
case,! “in view of the fact that the patient 
presented no menstrual disorder, nor any 
other evidence of a hormonal upset, it was 
not deemed necessary to undertake the 
laborious and complicated determinations 
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of the various sex hormones.” However, 
our present patient presented so many 
stigmata of sexual retardation, despite 
having attained the age of puberty, that 
such determinations were undertaken, re- 
vealing an entire lack of prolan or estrin. 
Outside of this, no other abnormalities 
have been revealed by a complete urinary, 
hematological, serochemical, and metabolic 
study of the patient. Similar results were 
obtained in our previous patient, confirm- 
ing the reports of several authors. 


CASE REPORT* 


Ana S., a white female, aged thirteen, was 
admitted to the hospital complaining of fever, 
migratory joint pains, epistaxis and pharyn- 
gitis. The family history is negative. The pa- 
tient was delivered in a normal spontaneous 
labor, and has been entirely normal in her de- 
velopment except that she has been under- 
weight and undersized since infancy. At the 
age of four, she contracted measles and chicken- 
pox. There is no history of any other medical 
or surgical diseases, nor any history or evidence 
of any local injury to the wrists. She has not 
engaged in any particular occupation which 
might account for her deformity. She is active, 
mentally alert, and indulges in the usual exer- 
cises or play for her age. There is no history or 
evidence of the onset of the menarche. 

Twelve days before admission, the patient 
suffered a bilateral, spontaneous epistaxis, fol- 
lowed two days later by an upper respiratory 
infection, associated with a temperature of 102° 
F. During this febrile state the patient was 
seized with migratory joint pains, not associ- 
ated with swelling or redness of involved joints. 

Physical examination reveals a poorly nour- 
ished, underdeveloped female child, small in 
stature for her age, and presenting a pale, sal- 
low complexion. She is mentally alert, coopera- 
tive, and not apparently suffering from any 
discomfort. The breasts are underdeveloped, 
and there is an absence of pubic and axillary 
hair, showing a lack of secondary sex character- 
istics. The only abnormal findings in chest or 
abdomen are those pointing to a rheumatic 
heart—P? accentuated, loud systolic murmur 
at the base transmitted over precordium along 
the left sternal border toward the nipple; the 


* From the Pediatric Service of Dr. Abraham M. Litvak, 
Beth-E! Hospital, Brooklyn, New York. 
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heart is not enlarged and the electrocardio- 
gram is normal except for sinus arrhythmia. 
The organs of special sense, and the abdominal 
and remaining thoracic viscera are all appar- 
ently normal and there are no sensory, trophic, 
or vasomotor disturbances. The visible mucous 
membranes are of pale color, and the teeth are 
in poor repair. 

The patient is 51 inches tall and weighs 563 
pounds. The skeletal system presents no objec- 
tive findings of rickets. The head is well formed 
without any evidence of craniotabes or frontal 
or parietal bossing. The thorax is symmetrical, 
without any signs of scoliosis, rickety-rosary, or 
Harrison’s groove. The pelvis is normal in con- 
figuration, but small in size. The hips and knees 
are normal and the tibiae are perfectly straight. 
There is no broadening of the epiphyses. 

On examining the upper extremities, one is 
struck with a peculiar bilateral bayonet-shaped 
deformity of the wrists, resembling an anterior 
subluxation of the hands. The marked promi- 
nence of the ulnar styloid gives rise to a swelling 
at the back of the wrist. A decided shortening 
of both forearms is noted, with an apparent in- 
crease in the lateral curvature of the radius. 
Motility at the wrist is affected only slightly, 
and the limit of motion from a horizontal plane 
is estimated as: 


Right Left 
Flexion 95° 
Extension 70° 
Adduction 45° 
Abduction 10° 
Pronation and supination within normal limits. 


A complete chemical, biochemical, endocrine, 
urinary, and hematological study was made on 
the patient, as had been carried out by several 
previous authors. A study of the results obtained 
by them indicate that this condition is not mani- 
fested by any deviation of the body’s chemical 
or biological processes as would be indicated 
by a biochemical test. Our own findings, re- 
corded below, tend to confirm that impression. 

Hematological: Hemoglobin 72 per cent 
(Sahli); red blood cells, 4,300,000; white blood 
cells, 9,400; differential—polymorphonuclears 
74 per cent, lymphocytes 26 per cent. The sed 
mentation rate varied with the progress of th 
acute infection. Blood cultures were negativ: 

Urinalysis: No abnormalities. 

Feces: Negative for ova, parasites, or patho 
genic bacteria. 
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Blood chemistry: 


Urea nitrogen 16.7 mg. per 100 cc. 
Glucose 87.0 mg. per 100 cc. 
Albumin 4.8 mg. per 100 cc. 
Globulin 1.3 mg. per 100 cc. 
Total proteins 6.1 mg. per 100 cc. 
Calcium 12.8 mg. per 100 cc. 
Phosphorus 3.4 mg. per 100 cc. 
Cholesterol 201.0 mg. per 100 cc. 
Cholesterol ester 98 .O mg. per 100 cc. 


Endocrinologic: Basal metabolism estimated 
at —5§ per cent. Estrogenic determination: 
follicular hormone—no rat units; follicular 
stimulating hormone—negative. Roentgeno- 
grams of the sella turcica reveal no abnormali- 
ties. 

The exact nature of the deformity is revealed 
in a careful roentgenographic study of the 
local lesion, as described below: “‘Roentgeno- 
graphic examination of the forearms shows a bi- 
lateral bowing of the radius on the outer and 
dorsal aspects. The radius is relatively shorter 
than the ulna. The epiphysis of the radius is 
triangular in shape and outline with the apex 
pointing medially where there is a tendency to 
early fusion with the diaphysis. The articular 
surface of the epiphysis of the radius is rotated 
forward and medially. There is a lime salt 
absorption of the metaphyseal end of the di- 
aphysis of the radius medially where small 
osteitic excrescences are noted. There is a wid- 
ening of the interosseous space between the 


Fic. 1. Photograph of the clinical picture of the 
wrist deformity, showing the swelling at the back 
of the wrist and the apparent anterior displace- 
ment of the carpus. 


Madelung’s Deformity 673 


Fic. 2. Anteroposterior roentgenogram 
of the wrist. 


radius and ulna. There is an upward displace- 
ment of the semilunar bone with a resultant 
pyramid formation of the carpal bones. The 
ulna is displaced posterior to the semilunar 
bone. The carpal bones are tilted forward to 
conform with the dorsal bowing of the radius. 
There is a hypercondensation of the epiphysis 
of the ulna. The findings as described above are 
noted on both sides, and are characteristic of a 
Madelung’s deformity.” 


DISCUSSION OF DIAGNOSTIC 
ROENTGENOGRAPHIC CRITERIA 


Although clinical descriptions of the de- 
formity date back to Malgaigne’s report® 
in 1855, necropsy provided the only means 
of pathological investigation. In 1897, Ja- 
got® turned the light of the roentgen rays 
upon the condition, and it has since fallen 
mainly to the roentgenologist to clarify its 
pathology and confirm its diagnosis. Ex- 
amination of the roentgenograms of other 
reports, and of this and our previous case, 
led us to attempt a formulation of the fol- 
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Fic. 3. Posteroanterior view of the wrist (taken with 
the hand in pronation). 


lowing set of twelve observations to serve 
as a standard for the diagnostic criteria 
of dyschondroplasia of the distal radial 
epiphysis.* 

1. A double (lateral and dorsal) curva- 
ture of the radius takes place. The lateral 
curvature has its concavity facing the ulna, 
and is an exaggeration of the usual normal 
bowing of the radius. It occurs throughout 
the entire diaphysis, and should be well 
marked when the plate is taken with the 
hand in pronation (posteroanterior). The 
dorsal curvature is perhaps the most im- 
portant disturbance of the condition, hav- 
ing the radius bowed with the concavity 
on the volar aspect, leading to an anterior 
or palmar bending of the distal end of the 
radius, usually in the lower third, with the 
greatest intensity at the epiphysis or 
metaphysis, sometimes as if the epiphysis 
itself had rotated (Figs. 2, 3, 4, § and 6). 

2. There is a variable widening of the 
interosseous space, due to the lateral curva- 

* The authors wish to repeat the plea made in their previous 
article that the term “dyschondroplasia of the distal radial epi- 


physis” be adopted in place of the nonspecific ‘“Madelung’s 
deformity.” 
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ture described above. This finding is espe 
cially obvious in roentgenograms taken in 
a posteroanterior position, with the hand 
in pronation (Figs. 3 and 5). When the 
hand and forearm are roentgenographed in 
a true anteroposterior position, this widen 
ing is not so evident (Fig. 2). 

3. Over and above any apparent short 
ening of the total length of the radius duc 
to the double curvature described above, 
the radius is usually found to be actually 
shorter than would be expected, either in 
comparison with a normal standard for the 
age, or with the relative size of the remain 
ing skeletal system. The cause of this 
shortening is in the nature of a chondro 
dysplasia. 

4. The appearance of the distal epi 
physeal line has been variously described, 
but it is quite obvious that, generally 
speaking, its appearance will depend on the 
age of the patient. Since this deformity is 
an affection of adolescence, one would ex 


Fic. 4. Lateral view of the wrist. 
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pect some evidence of the epiphyseal line 
of the inferior radial epiphysis to be still 
discernible, as it is described as fusing with 
the diaphysis between the ages of seven- 
teen to twenty.” If roentgenograms of this 
deformity are examined, it is found that a 
premature fusion has already taken place 
at the mesial, or ulnar, half of the epi- 
physeal line (Figs. 3 and 5). The impor- 
tance of this finding as to its etiological sig- 
nificance has been propounded in our 
previous article.! 

5. On the ulnar border of the radius, ex- 
tending for a short, variable distance above 
the fused epiphyseal line, is an area of bone 
apparently showing some lime salt absorp- 
tion (Figs. 3 and 5). This has been de- 
scribed and emphasized by several French 
authors," who describe it as a “hemiatro- 
phy of the inferior radial epiphysis.” Our 
previous article regards this rarefaction as 


Fic. 5. Posteroanterior roentgenogram, with ex- 
planatory numbers pertaining to the numbered 
paragraphs of the text. 
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a result of decreased blood supply, rather 
than a retrograde process of decalcification, 
lime salt absorption, or hemiatrophy. 

6. Found along the inferior ulnar border 
of the radius are small osteitic excres- 
cences, often condensed into a definite 
exostosis (Figs. 3 and 5). Stetten™ has de- 


Fic. 6. Lateral view, with explanatory figures per- 
taining to the numbered paragraphs of the text. 


scribed this as ‘‘a remarkably frequent 
finding.” Bessel Hagen* has demonstrated 
that any bone which gives rise to exostosis 
formation undergoes an arrest in develop- 
ment. 

7. The roughly quadrilateral-shaped 
outline of the inferior radial epiphysis 
undergoes triangularization, with the apex 
of the triangle pointing medially (Figs. 
3 and 5). This triangularization is a result 
of the premature fusion of the medial end 
of the epiphysis as described above. 

8. The double curvature of the radial 
diaphysis previously described occurs in 
such proximity to the wrist joint that it is 
inevitable that the articular surface of the 
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inferior end of the radius is affected. In- 
stead of facing directly forward, it comes 
to face internally (ulnarwards) and down- 
wards (palmarwards). This has been de- 
scribed by Siegrist"® as a deviation of the 
joint surface on two axes (Figs. 3, 4, 5 and 
6). 

9. The bending palmarwards of the 
lower end of the radius leads to a luxation 
or subluxation of the inferior radio-ulnar 
articulation, and the lower end of the ulna 
will be found to occupy a posterior level 
to the radius in the lateral views (Figs. 4 
and 6). In the rare “reverse” type of the 
deformity the ulna lies on an anterior 
plane. 

10. Examination of the ulnar head re- 
veals a hypercondensation of the trabecu- 
lations. This has also been described by 
previous authors as a hyperostosis of the 
ulnar head or styloid (Figs. 3 and 5). 

11. The deviation of the inferior radial 
articular surface inwards leads to a modifi- 
cation of the usual arched arrangement of 
the carpal bones. The carpus becomes 
wedged in between the deformed radius 
and the protruding ulna, assuming a tri- 
angular appearance, with the os lunatum 
at the apex (Figs. 3 and 5). This triangular 
shape is most obvious when the roentgeno- 
gram is taken with the hand in pronation. 
Bennecke? first described this “‘pyramidali- 
zation” of the carpal bones as compensa- 
tory to the malarrangement of the compo- 
nent parts of the wrist joint. 

12. The lateral roentgenographic view 
reveals an arched curvature of the carpal 
bones as a direct continuation of the arc of 
the posterior bowing of the radial diaphysis 
(Figs. 4 and 6). 

SUMMARY 


1. A typical case of Madelung’s deform- 
ity (dyschondroplasia of the distal radial 
epiphysis) is reported. 

2. Twelve diagnostic roentgenographic 
criteria are formulated as a guide in the 
diagnosis of this condition. 
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THREE-PHALANGEAL THUMBS 


By S. L. HAAS, M.D. 
From the Shriner’s Hospital for Crippled Children 


SAN FRANCISCO, CALIFORNIA 


ONGENITAL anomalies may be due 

to a number of causes such as a dis- 
turbance in the normal, orderly develop- 
ment of the embryo, an abnormal prolifera- 
tion of developing tissue, excessive or 
monstrous development, or an injury i” 
utero. They may also be considered as an 
atavistic characteristic. 

The anomaly in which an individual has 
three thumbs presents a condition that of- 
fers a field for special study from an em- 
bryological and anatomical standpoint. 

The normal adult thumb consists of one 
metacarpus and two phalanges. In compar- 
ison with the other fingers, it therefore has 
one less phalanx and joint. In seeking an 
explanation for this difference, one natu- 
rally turns to comparative anatomy for 
some reasonable explanation. It was ex- 
pected that some clue would be obtained 
in the lower primates, but unfortunately 
no material of any value was found. Not 
until the class of Reptilia is reached is 
there any possibility of an explanation. In 
the reptiles there are more than two rows 
of tarsal and carpal bones, so one might 
theorize that the first metcarpal is repre- 
sented by one of these carpal bones. Of 
course, the fins of fishes show a multi-ray 
arrangement, but one is disappointed in 
not finding some of the higher forms of 
Vertebrata with a three-jointed thumb and 
a gradual metamorphosis from the lower 
forms of animal life. 

If attention is now directed to the study 
of the normal growing thumb, some inter- 
esting facts are found in. respect to the 
epiphyseal cartilage plates. Unlike the long 
bone, the phalanges and metacarpals pos- 
sess but one epiphyseal cartilage plate. 
(There are occasionally two epiphyseal 
plates in the first metacarpal and at the 
base of the fifth. The phalanges may, 
in some instances, have two epiphyseal 


plates.) With the exception of the thumb, 
the epiphyseal plate of metacarpals is at 
the distal end. All phalanges have the epi- 
physeal plate at the proximal end. The first 
metacarpal differs from the other meta- 
carpals in that the epiphyseal plate is at 
the proximal end just like the phalanges. 

Because the first metacarpal has the epi- 
physeal plate at the base, Galen, Vesal, and 
others maintained that it was a phalanx. 
The first metacarpus would then have to 
be represented by a carpal bone or, in the 
process of evolution, disappear entirely. 

It is claimed by others that the first 
metacarpal is a true metacarpal. In sup- 
port of this view is the findings of three- 
phalangeal and three-jointed thumbs. The 
persistence of the extra phalanx is con- 
sidered as a retrogressive step in develop- 
ment. Another supporting fact that the 
first metacarpal is a true metacarpal is the 
finding of a similar muscle arrangement of 
this metacarpal to that of the others. The 
occasional finding of two epiphyses on the 
first metacarpal offers the possibility of an 
adaptive maintenance of the one epiphysis. 

Having just briefly touched on some of 
the problems of the development of the 
thumb, we will now direct our attention 
to the study of three-phalangeal thumbs. 
Although the reported cases are rather few, 
the occurrence is not so uncommon. Four 
families were encountered recently in 
which one or more members presented 
this phenomena. Salzer, Groeschel, Joa- 
chimsthalium, Staderini, and Rieder have 
reported cases with this anomaly. Groes- 
chel’s patient had three phalanges on both 
right and left thumbs, the phalanges being 
well developed. Salzer’s patients also had 
three phalangeson both thumbs. Themother 
of his patient likewise had three-phalangeal 
thumbs and the sister had a disturbance in 
growth of the hand. Joachimsthalium and 
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Fic. 1. Family 1. Three-phalangeal thumb, left hand. Ulnar deviation of distal phalanx. 


Rieder’s patients had a combination of the 
extra phalanx on one side and a short finger 
on the other hand. 

The explanation of this extra phalanx 
has led to considerable discussion. It seems 
that the most plausible one is that nor- 
mally the extra phalanx is assimilated by 
the distal phalanx and that when it is not, 
there is an extra phalanx and joint. It is 
held by some that the extra bone is the 
separation of a distal epiphysis of the sec- 
ond phalanx. If it were a separated epiphys- 
eal end of the second phalanx, an epiphys- 
eal plate should be found at its distal end, 
a finding which has not been reported. 

It is claimed by some investigators that 
the three-jointed thumb represents an 
extra index finger and that there is an ab- 
sence of the thumb. 

A report of the findings in three families 
of extra-phalangeal thumbs will now be 
presented. Malformations of the hand in 
other members of the family will also be 
discussed. 


FAMILY I. 


Family History, One son admitted to the 


Shriner’s Hospital on account of deformity of 
the hands. There was an absence of thumbs o1 
both hands. 

Mother’s Examination. There were thre 
joints in the thumb on the left hand. Roent 
genograms (Fig. 1) showed an extra phalanx 
this thumb. The extra bone was short with 
irregular articular surfaces. The first meta 
carpal was thinner than normal. There are o 
two well-formed bones in the proximal row 
carpal bones. The radial styloid is poorly d 
veloped. The middle phalanx of the fifth finger 


Fic. 2. Family u. A. McC. Showing three-joint 
thumbs on both hands. 
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is more irregular and smaller than normal. 

There is no evidence of an extra phalanx or 

other anomalies of the thumb of the right hand. 

The distal phalanx is not longer than normal 

and shows no evidence of assimilating an extra 

bone. 


Comment. In this family there is a son 
with failure of development of thumb of 
both hands. The mother has an extra- 
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' Examination. Thére is a radial deviation of 
the distal end of both thumbs (Fig. 2). No 
evidence of any other abnormality of the body 
was found. There is an extra joint on both 
hands with definite movement in the extra 
joint. Roentgenographic examination (Fig. 3) 
shows no abnormality of the carpal bones. The 
thumb or first finger of both hands is made up 
of the usual type of first metacarpal with a 
single epiphysis at the proximal end. The first 


Fic. 3. Family 1. A. McC. Roentgenogram showing the three phalanges. Note the duck-bill appearance of 
the distal phalanx. The end phalanx is in radial deviation. 


jointed thumb. One should look for this 
anomaly if there are abnormal hands in 
other members of the family. 


Famity 11. A. McC., female, aged seven and 
a half. 

Complaint. Deformity of the thumbs. 

Family History. Mother, paternal grand- 
father, and aunt have three joints on thumbs. 
One brother, aged six, has a broad, flat thumb 
nail. One brother has extra joints on thumb. 

Present Deformity. At birth it was noticed 
that the patient had a deformity of the thumb. 
There has been no change during the growing 
period except a radial deviation of the distal 
phalanx. There is no apparent deformity of the 
lower extremity. 


phalanx is of the normal type for the thumb. 
The second, or extra phalanx, is wedge shaped. 
There is no epiphyseal plate at either end. 
There is a small area about the middle which 
may be an ossification center. The third, or dis- 
tal phalanx, has a definite basal epiphysis 
which is slightly irregular as is its epiphyseal 
cartilage plate. The distal end of the bone has 
a peculiar, duck-bill appearance. This may be 
considered as an incomplete division, a tend- 
ency for bifurcation, or the early stage of de- 
velopment of an accessory thumb. 

Brother of patient, aged six. The mother 


_ stated that he had an abnormally broad, flat 


thumb nail but no extra joint. 
Examination showed a definite extra joint of 
which the parents were unaware. The thumb 


; 
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Fic. 4. Family u. Brother of A. McC. Three-phalangeal thumbs on both right and left hand. Duck-b 
appearance of distal phalanx and division of the second phalanx. 


nail is broader than normal. There was a little 
inward deviation of the distal end of the 
thumb. 

Roentgenogram of brother (Fig. 4): The 
metacarpals of the right hand show an extra 
rudimentary epiphysis at the distal end. This 
epiphysis is slightly irregular and the epiphys- 
eal plate is also irregular. On the left side 
there is a suggestion of a distal epiphyseal 
plate, but it is not complete and may be under- 
going fusion. The first phalanx on both sides ap- 
pears normal. The extra, or second, phalanx 
is irregular in outline. The one on the right is 
composed of two segments. That on the left is 
irregular, but there is no separation of the two. 
The distal phalanx has the peculiar duck-bill 
appearance, but the division is not so distinct 
as in the sister. This partial bifid appearance of 
the distal phalanx with the definite division 
of the extra phalanx (right) lends itself to the 
suggested theory that it is an incomplete at- 
tempt at the formation of an extra thumb. The 
broad thumb nail with a ridge down the center 
may represent an aborted attempt at division. 

Mother. The mother had an abnormally 


broad thumb nail with a peculiar streak dow: 
the middle of the nail. The distal phalanx wa 
abnormally long. 

Roentgenogram of mother (Fig. 5): Th: 
carpal bones appear normal, showing the first 
metacarpal bone a little shorter than normal 
The first phalanx appears normal. The dista 
phalanx is longer than normal. It shows th 
duck-bill appearance as in the two childre: 
The proximal end is somewhat irregular. O1 
the right there is an incomplete fusion extend 
ing half way across the bone. On the left th: 
is a slight suggestion of a fusion line. This aj 
pearance tends to support the theory that tl 
extra phalanx in normal development becom: 
fused to the distal phalanx. 

Family Tree. Paternal grandmother and a 
have three-jointed thumbs. Grandmothe: 
thumb turned out like A’s. Aunt: Thr 
jointed, straight thumbs, reaching to sec 
joint of index finger when held side by si 
One son: Curved, three-jointed thumbs ! 
A’s. One son, patient’s grandfather: Long, fi 
two-jointed thumbs with ridged thumb na 
split lengthwise in center. Grandmother’s sist 
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Fic. 5. Family 11. Mother of A. McC. Note the long distal phalanx of duck-bill type. There are signs of 


fusion of what was probably an extra phalanx. 


Fic. 6. Family 11. Three-phalangeal thumb of a six-fingered individual. Dichotomous condition of proximal 
phalanx, left hand. Duck-bill form of distal phalanx, right hand. 
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Three-jointed, curved thumbs, like A’s and six 
toes. Grandmother’s sister’s son: Long double 
thumbs joined together making one large, flat 
thumb with deep line through the middle. 

FamiLy 1. A more recent. case was en- 
countered in the course of the study of a syn- 
dactylized, six-fingered boy. The mother stated 
that she was born with six fingers on both 
hands. Three fingers were syndactylized. One 
of the extra fingers was removed and the 
syndactylism also treated by operation. 

Examination. There were three joints on both 
thumbs. The roentgenograms (Fig. 6) showed 
the presence of six metacarpal bones on both 
hands. There are three phalanges in the thumbs 
on both sides. The distal one on the right is 
somewhat of the duck-bill type. The distal end 
of the first phalanx is bifid. The second meta- 
carpal has not developed or has been partially 
removed on both sides. There is an extra carpal 
bone corresponding to the extra metacarpal. 

Good roentgenograms were not obtained of 
the baby, but there seems to be an extra 
phalanx on the thumb. Later study will be 
interesting when the fingers can be separated 
for study. 


DISCUSSION 


The cases just presented provide some 
interesting material from which one may 
obtain clues as to an explanation of the 
normal structure of the thumb and the 
abnormal formation of the extra-phalan- 
geal thumb. 

In the case of the mother of A. McC. 
there is evidence of the assimilation of the 
extra phalanx by the distal phalanx. In 
the family McC. several members had the 
peculiar bifid, or duck-bill formation, of the 
extra phalanx, also in the extra phalanx a 
tendency for longitudinal division. In an- 
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other family (Family 11), this patient had 
a three-phalangeal thumb, and the phalanx 
of one thumb had a duck-bill structure. On 
the other hand, the proximal phalanges 
showed a partial division (dichotomy). 
Because of this tendency to bifurcation of 
the end phalanx in several of the three- 
phalangeal thumbs, and the finding of an 
extra phalanx in a six-fingered individual, 
also with a duck-bill distal phalanx and a 
dichotomous, proximal phalanx, it is of- 
fered as a theory that the formation of the 
extra-phalangeal thumb is an arrested ata- 
vistic attempt to form an extra finger. It 
would be interesting if one could find, for 
a comparative study, some of the lower 
animals above the fishes in which there 
were more than five digits. 


CONCLUSIONS 


1. The histories of three families are re- 
ported in which one or more individuals 
had three-phalangeal thumbs with three 
joints. 

2. The findings here suggest that in 
the normal, developing thumb the extra 
phalanx is assimilated by the distal pha- 
lanx. The first metacarpal is considered as 
a true metacarpal with an undeveloped 
distal epiphysis. 

3. There was a peculiar duck-bill ap- 
pearance of the end phalanx in several 
patients, a separation of the extra phalanx 
and other evidences of attempts at division. 

4. The explanation offered for this anom- 
aly of a three-phalangeal thumb is that 
it may be an arrested attempt to form an 
extra thumb. 
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UNILATERAL ENLARGEMENT OF THE LOWER 
EXTREMITY ACCOMPANYING 
VARICOSE VEINS 
WITH ROENTGEN STUDIES OF “DEEP VENOUS BLOCK”’t 
By H. I. BIEGELEISEN, M.D. 


NEW YORK CITY 


NILATERAL enlargement of the 

lower extremity accompanying vari- 
cose veins has not been adequately studied. 
In the presence of evident varicosities the 
condition is familiar and well understood. 
However, when the hypertrophy persists 
in spite of thorough injection treatment, a 
problem presents itself. Too often the 
nebulous term “‘deep' venous block’ has 
been assigned to these cases. It is the pur- 
pose of this paper to clarify this condition 
and present new modes of therapy based 
upon physiological principles. 

TECHNIQUE 

The method employed in this study is 
simple. It consists of injecting a radiopaque 
solution into the veins for the purpose of 
visualizing the venous tree. 

Certain precautions should be observed 
with this technique. It must be remem- 
bered that irritants are being injected, and 
it is quite possible to light up a quiescent 
phlebitis. The resulting reaction may be 
dangerous. Patients giving a history of 
phlebitis should be tested with one or two 
sclerosing injections before attempting 
roentgen examination. 

The solution used in these studies is 
diodrast,* which contains iodine in its 
chemical makeup. This preparation is aque- 
ous, flows readily through the average 
needle and has proved to be non-toxic. It 
throws clear shadows even after dilution 
with blood, provided it remains relatively 
localized in the vascular channel. 

A superficial vein anywhere on the leg is 
selected and 10 to 20 cc. of diodrast is 
slowly injected with the patient standing. 


* Diiodopyridon acetic acid diethanolamine (Iopracyl) Win- 
throp. 


Following this, a tourniquet is immediately 
applied above the knee in order to obliter- 
ate the great saphenous and other superfi- 
cial veins. The patient then lies down 
quickly, and two views are taken: an an- 
teroposterior and a lateral. Then the tour- 
niquet is released. 

It has been found that the best roent- 
genograms are obtained in the worst cases 
of venous enlargement. As the rapidity of 
the blood stream increases to normal, the 
dye is localized with greater difficulty. 
With a normal venous tree no shadows will 
be obtained unless the exposure is made 
while the solution is being injected. 

This method was employed in three 
types of unilateral hypertrophy. They will 
be discussed under the following headings: 

1. Enlargement due to varicose veins. 

2. Enlargement as a result of lymphatic 
block. 

3. Enlargement following deep venous 
thrombosis. 

1. Enlargement Due to Varicose Veins. 
Obvious enlargement due to varicosities of 
the superficial venous system is too well 
known to merit discussion. It is illustrated 
in Figure 1. Injection treatment always 
results in a normal limb comparable with 
the sound one. 

In the absence of visible varicosities, 
the simplest type of unilateral enlargement 
is due to the dilatation of the communicat- 
ing system of veins. These so-called “blow- 
outs” may often be suspected before begin- 
ning treatment by the Trendelenburg test. 
The superficial venous channels are emp- 
tied by raising the extremity with the pa- 
tient in a sitting position. One finger is 
then placed upon the saphenous opening 


t From the Clinic for Sclero-therapy of the Stuyvesant Polyclinic, New York. 
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Fic. 1. Right side illustrates uncomplicated varicose 
veins. The deep veins are straight, and the poplit- 
eal is visualized as a patent large vessel. On the 
left side, note the poor visualization in the normal 
extremity. 

and the limb is lowered while the pressure 

is maintained. “‘Blow-out”’ areas are indi- 

cated by a sudden filling within thirty-five 
seconds which is localized to one area. 

This is called a negative reaction, and in- 

dicates filling from within, due to incom- 

petence of the communicating veins (Fig. 2). 
The comparative tourniquet test of Ma- 

horner and Ochsner’ ensures more accurate 

determination of the competency of the 
valves in the communicating veins of the 
thigh. It does not, however, add anything 
to the information furnished by the Tren- 
delenburg test in cases with communicat- 
ing vein incompetency below the knee. 

Inspection and palpation alone will 
sometimes suffice for diagnosis. A pouch- 
ing-out of the veins in a localized bulge 
which springs back after pressure is often 

a good diagnostic sign. With experience, 

the “feel” of this phenomenon becomes 

recognizable, and then the roentgen ray 
can be used for confirmation. Injection 
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treatment is simple when the condition is 
recognized. 

2. Enlargement as a Result of Lymphati 
Block. The obvious type of unilateral en 
largement due to superficial varicositie: 
has been discussed. It has also been shown 
how invisible communicating enlargements 
may be demonstrated roentgenograph 
cally. There is another type of hypertrophy 
which results from disturbances in th 
lymphatic system and is less readily recog 
nized. 

Many years ago, Cruikshank‘ demon 
strated the intimate anatomical relation 
ship between the venous and lymphatic 
vessels of the lower extremities. It was 
apparent that an infection starting in on¢ 
system could affect the other. Experi 


Fic. 2. Phlebography in a case of incompetent 
municating veins of the leg. The deep syst 
normal and the popliteal vessel is plainly vis 
ized. Note the tibial vein. 
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mentally, it was proved that simple liga- 
tion, even of important venous channels, 
would not cause hypertrophy of the limb. 
Workers demonstrated, however, that di- 
rect lymphatic obstruction would cause 
enlargement of the lower extremity.® It 
remained only to prove that artificial 
phlebitis of the femoral vein could cause 
a lymphatic block with subsequent enlarge- 
ment by direct extension of the infection.® 
The picture was complete, and the rela- 
tionship of phlebitis to lymphedema be- 
came clear. 

A special type of lymphedema which is 
often neglected should be mentioned here. 
In 1936, I described a new clinical entity, 
“Lymphedema Occurring with Varicose 
Veins.”? This particular type of lymph- 
edema presents a serious problem because 
of its frequent association with latent vari- 
cophlebitis. The other types of origin are, 
however, also important and must be 
briefly enumerated. 

The tropical type of lymphatic obstruc- 
tion known as elephantiasis is an example 
of lymphedema caused by direct invasion 
of the lymph channels by filarial organisms. 
The skin has been shown by Castellani’ 
to be the starting point of a pseudo- 
elephantiasis due to infection by an organ- 
ism which he isolated and called Strepto- 
coccus (Micrococcus) myceticus. Lymph- 
edema may also follow trauma which oc- 
curred years previously due to traces of 
infection which have been left in the lym- 
phatics. Congenital lymphatic disorders, 
such as Milroy’s disease and congenital 
lymphangiectasia, are due to abnormal de- 
velopment of the lymphatic channels which 
induce stagnation of flow. 

It is clear that chronic lymphostasis may 
arise from a variety of causes. The pathol- 
ogy of chronic lymphangitis is present in 
all of these cases. It may take years for 
enough obstruction to occur to cause symp- 
toms of enlargement. It is not surprising, 
therefore, that this condition in its early 
or local stage, especially when accompanied 
by skin changes, is often erroneously diag- 
nosed or missed completely. 

Complications often attend chronic lym- 
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phostasis which must be recognized. The 
cases in which the limb shows only a diffuse 
enlargement without trophic changes are 
infrequent. Usually, a hard, non-pitting 
edema develops locally and soon discolora- 
tion occurs. The color changes are due to 
rupture of capillaries with resulting blood 
pigment decomposition. The discoloration 
varies from light purple or brown to a dark 
blue or even black. Pathologically, the 
determining change is a fibrosis which 
chokes off capillary as well as lymphatic 
circulation. This skin which is undernour- 
ished becomes rough and elephant-like. It 
may assume the appearance of a dermatitis 
or eczema. Ulceration may occur, and once 
developed, often becomes intractable un- 
less specially treated, as will be described 
later. 

The lymph block may be either central 
or peripheral. The central type sometimes 
follows post-partum milk leg or postopera- 
tive femoral phlebitis. The peripheral type 
occurs with infection above the fascia as 
in the case of wounds, cutaneous infections 
and phlebitis of either normal or varicose 
superficial veins. Skin changes occur most 
readily in the localized peripheral types. 
However, cases starting as central lym- 
phatic blocks often show, as the signs 
progress, changes in the subcutaneous tis- 
sues peripherally. In extreme cases, with- 
out proper care, especially in aged in- 
dividuals, the ulceration may become 
gangrenous and simulate arterial disease. 
However, oscillometric tests will quickly 
and clearly indicate the lymphatic origin 
of this type of gangrene. 

The diagnosis of enlargement due to 
lymphostasis is not always simple. Usually, 
the character and color of the edema will 
aid in the establishment of the condition. 
This may vary from a simple, colorless, 
brawny induration to a pigmented sclerotic 
or even contracted leg accompanied by 
skin changes or ulceration. The edema is 
always non-pitting and has a characteristic 
“feel.” 

There are cases, however, with a central 
femoral lymphostasis in which there has 
been no fibrosis. These early cases may 
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Fic. 3. Phlebogram of Case 1, with a history of post- 


operative phlebitis. Note decrease in the size of 


the tibial and popliteal vessels. The small deep 
veins show extensive tortuosity, indicating col- 
lateral formation. 


present only a peculiar turgor which is 
elastic and non-pitting. This variety of 
lymphedema is difficult to diagnose, and 
may require roentgenography to be estab- 
lished by exclusion (see Case 111, Fig. 5). 

The history is extremely important in 
this disorder. Every case with hypertrophy 
of the lower extremity should be questioned 
regarding any previous occurrence of phle- 
bitis. This may have taken place up to 
twenty years previously, and the patient 
may have completely forgotten the inci- 
dent. Insistent questioning, however, may 
disclose a phlebitis following pregnancy, 
surgery, trauma, or some constitutional 
disease. In many cases, this has apparently 
healed so that the connection with the 
existing enlargement is vague. 

In cases of varicose veins, there may be 
no history at all to clarify the issue. In 
these cases of lymphatic enlargement, the 
pathology is due to a chronic varico- 
phlebitis with a subsequent lymphangitis 
of an indolent nature.’ 
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Treatment has been described else- 
where.' Briefly, it consists of obliterating 
any varicosities that may be present. Sub- 
cutaneous injection of isotonic mixtures 
through large bore needles will encourage 
the growth of new capillary and lymphatic 
vessels. Massage is a useful adjunct to this 
treatment. Cataphoresis with vasodilating 
drugs often assists in healing the ulcers 
in these cases. Rest, bandaging, or medi- 
cinal treatment is of no avail, except as 
palliative measures. 

The prognosis depends upon the amount 
of hypertrophy and the degree of fibrosis. 
Localized lymphedema can usually be 
cleared up with persistent treatment. Fle- 
phantiasis involving the whole limb can 
be relieved, but as yet, not completely 
restored to normal. 

3. Enlargement Due to Deep Venous 
Thrombosis. It has been accepted that 
following deep phlebitis of the lower ex. 
tremities, a condition of deep block often 
remained which caused permanent swelling 
of the limb. A special test devised by 
Perthes was supposed to aid in its diag- 
nosis. By placing a tourniquet above the 
knee, the great saphenous vein was ob 
structed. Then the patient was instructed 
to walk or trot. Any increase in prominence 
of the superficial venous system was ac 
cepted as an indication of deep venous 
block. In the presence of superficial vari 
cosities, injection treatment was contra 
indicated. 

In recent years, some clinicians have 
been discarding this test because of the 
absence of positive reactions. My own 
negative findings led me to suspect the 
existence of a fairly adequate deep cir 
culation. Roentgenographic studies were 
instituted in a series of cases exhibiting 
hypertrophy where previous deep throm 
bosis had occurred or was suspected. A 
few typical cases will be described. 


Case 1. M. S., aged forty, female, when first 
seen exhibited medium-sized varicose vel! 
bilaterally. The left lower extremity was e! 
larged 25 per cent. Suprapubic varicosit 
were present. 

Eighteen years ago, she was operated on f 
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uterine fibroid. She developed a postoperative 
phlebitis of the left lower extremity, and re- 
mained in the hospital two months. Since then, 
the leg has been enlarged. It was soft, compress- 
ible, and showed no evidence of lymphatic 
stagnation. The roentgenogram (Fig. 3) shows 
a decrease in the size of the deep veins with an 
extensive deep collateral circulation. The col- 
laterals are very tortuous in character. This is 
a case of deep thrombosis with a new growth 
of collateral veins. 


Case 11. L. K., aged forty-five, female, was 
treated for a few small superficial varicose 
veins. In spite of this, the left lower extremity 
remained large. It felt heavy and was sensitive 


Fic. 4. Roentgenogram of Case 11, with a history of 
post-partum phlebitis. The popliteal and tibial 
vessels are small, There is an extensive deep col- 
lateral network. Note the scarcity of normal 
straight venous channels. 


Unilateral Enlargement of the Lower Extremity 


Fic. 5. Roentgenogram of a leg with extensive 
lymphedema and a few superficial varicosities. 
Note the normal tibial and popliteal veins. This 
plate excludes the diagnosis of deep thrombosis. 


to cold. She was operated on twice. The first 
operation, ten years ago, was for myoma of the 
uterus. She had four children, and had a defi- 
nite post-partum phlebitis after the first preg- 
nancy. During the subsequent three other 
pregnancies, and up to the present time,, her 
leg has remained swollen. 

There was no hardness to this swelling. The 
roentgenogram (Fig. 4) discloses very numer- 
ous tortuous collateral deep veins. There is no 
definite main popliteal vein. This is an indica- 
tion of previous deep venous thrombosis with 
the establishment of a new deep venous bed. 


Case 111. L. K., aged forty-five, male, when 
first seen exhibited an enlarged left lower ex- 
tremity. The leg was tremendously enlarged, 
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approximately s0 per cent. There was a moder- 
ate number of varicosities present on both legs. 

He gave a history of swelling for sixteen 
years. He had a fractured skull fourteen years 
ago, which necessitated hospitalization for ten 
weeks. Examination was negative, except for 
a peculiar generalized cyanosis. There was no 
sign of arteriovenous aneurysm. 

A biopsy was obtained from the skin and sub- 
cutaneous tissues. It showed only fibrosis. The 
blood and urine were negative. The roentgeno- 
gram (Fig. 5) showed superficial varicosities, 
an open popliteal vein, but no exaggerated col- 
lateral supply. This was evidently a case of 
lymphatic stagnation without venous obstruc- 
tion and is included for purposes of comparison. 


It is evident from this study that the 
deep circulation is capable of considerable 
alteration without completely losing its 
function. In none of the 12 cases of deep 
venous thrombosis studied by this method 
has there been a complete and lasting 
blockage of the deep veins. There was 
found in each case an adequate deep cir- 
culation from both the clinical and roent- 
genographic point of view. The Perthes 
test was uniformly negative in this group. 

The question of increase in size of the 
affected limb is a puzzling one. It may be 
held that the increase in the area of the 
venous bed due to extensive collateral vas- 
cularization is a factor. Those patients who 
exhibited superficial varicosities were 
treated by injection, with definite improve- 
ment. They felt better, and the limb be- 
came somewhat smaller. According to the 
previously accepted rule, these cases of 
“deep venous block” should not have been 
injected. 

Practically, venography in cases of hy- 
pertrophy of the lower extremity serves a 
definite purpose. It differentiates between 
the lymphatic and venous types of en- 
largement. This is important because prop- 
er therapy will relieve lymphostasis. There 
is no treatment for hypertrophy due to 
venous thrombosis. These cases feel well 
and complain only of the cosmetic appear- 
ance. The use of supportive bandages is 
usually unnecessary except for excessive 
swelling. 
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This study, while preliminary in nature, 
indicates the need for a changed viewpoint 
on the problem of unilateral enlargement, 
especially in cases following deep venous 
thrombosis. Investigators should be warned 
of the existence of mixed types in properly 
evaluating their results. 


SUMMARY 


1. Unilateral enlargement of the lower 
extremity in cases of varicose veins has 
been studied by a contrast injection tech- 
nique. 

2. Enlargement due to incompetent 
communicating veins of the leg can be 
demonstrated with this technique. 

3. This method helps to differentiate be- 
tween hypertrophy due to lymphatic 
block, and that following deep venous 
thrombosis. 

4. So-called ““deep venous block”’ is rela- 
tive, not absolute. A sufficiently adequate 
deep venous circulation has been demon- 
strated in all of the cases studied. 

5. The deep venous system shows a 
marked ability to repair itself by collateral 
growth. 
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ROENTGEN DIAGNOSIS OF RENAL INFECTION* 


By E. L. SHIFLETT, M.D. 


LOUISVILLE, KENTUCKY 


preliminary roentgenogram, retro- 
grade pyelography, and urography 
make possibie the integration of function 
and pathology of the urinary tract. We 
have undertaken to correlate bacteriology 
and roentgenology in a series of our own 
cases to determine the advantages and 
limitations of these methods in the detec- 
tion and classification of renal infection, 
and to learn whether or not bacteria cause 
characteristic roentgen pathologic process- 
es or appearances. Roentgen diagnoses 
were not influenced by a previous knowl- 
edge of the bacteriology of the urinary 
tract, history, physical, or cystoscopic find- 
ings. Interpretations were made absolutely 
from roentgen evidence. 

The kidney from which urine was cul- 
tured is considered the unit. It is necessary 
to consider negative and pure cultures 
since pathology in the presence of mixed 
bacteria could not be attributed to any 
particular organism. There should be a 
general consistency of interpretation of the 
pyelograms depending on whether the cul- 
tures were negative or positive, and on the 
probable pathogenicity of bacteria as deter- 
mined by accumulated clinical experience. 
Clinical diagnoses are considered briefly. 
The procedure has definite limitations, but 
we believe it is worth while. 

Tuberculosis and perinephritic infections 
are not considered. 

Material. This consists of 476 consecu- 
tive urological patients referred to the 
Department of Roentgenology over ap- 
proximately a twelve month period. In- 
terpretations, with few exceptions, were 
made by me. A culture of the urine from 
one or both kidneys was made on 63 of the 
patients, or 13.2 percent. Positive cultures 
were obtained in 74.6 per cent of the 63 
patients. There were 40 females and 23 
males, and cultures were positive in 70 per 
cent of the females and 82.6 per cent of 


the males. The maximum percentage of 
positive cultures was obtained after thirty 
years of age and the percentage was greater 
in men than women. One or both kidneys 
were pyelographed in 54 cases, and a total 
of 91 kidneys were pyelographed. 

Negative Cultures. Twenty-two pyelo- 
grams were made on a total of 16 patients 
with bilateral negative cultures, and a neg- 
ative roentgen interpretation was made in 
81.8 per cent, while 18.2 per cent were con- 
sidered infected. The clinician considered 
the latter to have a definite clinical pyelitis 
or pyelonephritis and there was complete 
accord between the roentgenologist and the 
clinician as to the kidney involved. This 
result is used as a standard of interpreta- 
tion, 

Bacillus coli. The relative incidence of 
Bacillus coli cultures was 38.3 per cent. 
Fifty per cent were bilateral pure cultures, 
27.8 per cent unilateral pure cultures with 
the opposite urine sterile, 16.7 per cent a 
pure culture of Bacillus coli in one kidney 
and a different organism in the other, and 
5.5 per cent had a mixed culture of Bacillus 
coli and Bacillus pyocyaneus. The incidence 
of positive cultures in females was practi- 
cally three times that in the males. 

Eighteen kidneys from which a pure 
culture of Bacillus coli was obtained were 
pyelographed and renal infection was diag- 
nosed in 50 per cent. The others were 
considered normal. The roentgen interpre- 
tation and the urologists’ final diagnoses 
agreed in 77.7 per cent, but there was 
complete agreement clinically, roentgeno- 
logically and bacteriologically in only 50 
per cent. 

Bacillus alcaligenes fecalis. The relative 
incidence of Bacillus alcaligenes was 34 per 
cent. The incidence of this organism is 
unusually high but it is accepted as re- 
corded by the clinical laboratory. A nega- 
tive roentgen diagnosis was made in 93.3 


* From Department of Roentgenology, Methodist Hospital, Indianapolis, Indiana. 
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per cent. The one case interpreted posi- 
tively had a small parenchymal abscess, 
and the diagnosis was “probable tubercu- 
losis.”” The urine was negative for tubercle 
bacilli and the clinical diagnosis was pyel- 
onephritis. The exact type of infection 
remained questionable since surgery was 
not performed. A final clinical diagnosis of 
pyelitis or pyelonephritis was made in 33.3 
per cent. 

Staphylococcus epidermidis. The relative 
incidence of Staphylococcus epidermidis was 
12.8 per cent. A negative roentgen inter- 
pretation was made in 80 per cent, while 
20 per cent (one case) was considered to 
have a pyelitis by the roentgenologist and 
the clinician. 

Gram-Negative Bacilli. This group was 
not classified further. The relative inci- 
dence was 14.9 per cent. A roentgen diag- 
nosis of renal infection was made in $0 per 
cent while the remainder were considered 
normal. There was complete clinical and 
roentgenological agreement in all except 
one case which was considered negative by 
the clinician, but the roentgen diagnosis 
was supported by a positive culture. 

Gram-Positive Cocci. There were 2 pa- 
tients who had a unilateral culture of a 
gram-positive coccus. One case was inter- 
preted as calculous hydronephrosis with 
infection and the other as a pyelitis. The 
clinical diagnoses were ureteral calculus 
and renal tuberculosis respectively. The 
urine was negative for tubercle bacilli; 
surgery was not performed. 

Gram-Positive Bacilli. One patient had a 
unilateral culture of a gram-positive bacil- 
lus which was probably a saprophyte. The 
roentgen diagnosis was a normal kidney 
and the clinical diagnosis was prostatic 
hypertrophy and hydroureter. 

Factors Influencing Roentgen Diagnosis 
of Renal Infections. The diagnosis of renal 
infection must be based on definite criteria. 
These are established by the response of 
tissue to injury by the offending organism. 
The various methods of investigation con- 
tribute to the evidence permitting a diag- 
nosis. The roentgen signs of renal infection 
are well known and will not be reviewed. 
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A few important factors to be recalled in 
approaching diagnosis will be considered. 
The Primary Roentgenogram. The pre- 
liminary roentgenogram is not of much 
positive value in the diagnosis of uncom- 
plicated urinary tract infection. A kidney 
enlarged by edema and hyperemia may be 
demonstrated, but the variable size of 
kidneys in the same individual detracts 
from the value of this sign. Gradual en- 
largement during the acute stage with 
continued decrease in size accompanying 
clinical improvement may be noted if suc- 
cessive roentgenograms are made during 
the course of the disease. We have observed 
this process continue to small inflammatory 
contracted kidneys ending in renal insufh- 
ciency. This demonstration of the patho- 
logical process differentiates this type from 
the small kidney of Bright’s disease. Oc- 
casionally one will observe a lack of dis- 
tinctness of the psoas shadow on the 
affected side, and if there is much pain, 
there may be a slight scoliosis away from 
the affected side. Occasionally one can 
detect some irregularity of the renal cortex 
in suppurative pyelonephritis. These signs 
indicate the kidney involved but by them- 
selves do not permit a positive diagnosis. 
Urography. The urogram makes it pos- 
sible to observe the abnormal physiological 
reactions to disease as well as to observe 
the pathology. Urography very often excels 
the retrograde pyelogram since it permits 
an integration of clinical symptoms, ab- 
normal physiologic reactions and patho- 
logic processes with considerable accuracy. 
Due attention must be given to the me 
chanics of the entire urinary tract, and 
most information is obtained when there !s 
no physical interference by the various 
methods of compression techniques. We do 
not favor compression technique and be 
lieve that, if it is used, it should be reserved 
until the degree and type of disturbed 
function are determined. Routine roent 
genograms at specified intervals are not 
of as much value as a series made according 
to the indications of the individual case. 
The nature of the problem is nearly always 
indicated on the five minute urogram, an 
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each successive roentgenogram should be 
made at time intervals which are most 
likely to clarify the problem at hand. The 
roentgenologist should strictly supervise 
the technique of urography rather than 
place the responsibility on a technician. 

The influence of renal and pelvic edema; 
spasm of the renal pelvis, ureter, and blad- 
der; exudate adhering to the renal epi- 
thelium and detritus in the kidney pelvis; 
contractility and irritability; influence 
of variable degrees and types of obstruc- 
tion, all must be considered in the inter- 
pretation of the urogram. The renal pelvis 
and calyces persistently distended are more 
apt to be diseased than the ones which 
contract rhythmically and are demon- 
strated infrequently. It is also necessary 
to remember that occasionally there is 
more rapid excretion by an acutely infected 
than by a normal kidney. Sometimes it is 
not possible to differentiate between an 
active infection and the residual fibrosis 
from an old infection. The shape of the 
bladder as it gradually fills often indicates 
the side involved and possible degree of 
activity because the coincident ureteritis, 
spasm, and inflammation about the uretero- 
vesical orifice cause asymmetrical disten- 
tion and abnormal shapes. The normal 
elliptical or oval shape of the bladder often 
becomes rounded or perpendicular and 
contracted on the pathologic side, not from 
organic change but from disturbed func- 
tion, which seems to be a reflex phenom- 
enon. These abnormal physiologic and or- 
ganic changes have been more important, 
in our experience, in the diagnosis of 
infection than the degree of function as 
indicated by the concentration or elimina- 
tion of the dye. 

Retrograde Pyelography. Pyelographic in- 
terpretation is also influenced by the fac- 
tors discussed above. It is necessary to 
realize that incipient pyelitis may not be 
shown by the retrograde pyelogram be- 
cause the edema, exudate, detritus, or in- 
creased pressure, may be of insufficient 
amount and degree to be demonstrated. 
One must guard against making a diagnosis 
of “insufficient filling of the renal pelvis 
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with the pyelographic medium”’ for it is 
entirely possible that much of an apparent 
lack of filling is due to edema of, and débris 
or retention in the kidney pelvis. It is 
doubtful if pyelitis exists long without 
some degree of simple pyelonephritis but 
we have not felt that we could make a 
differential diagnosis from the roentgen 
evidence. A diagnosis of a suppurative 
pyelonephritis can be made when a break 
in the pelvic mucosa is demonstrated or 
areas of parenchymal necrosis are outlined 
by the medium flowing into necrotic chan- 
nels or abscess cavities. It should be re- 
called that an advanced suppurative pye- 
lonephritis may be present and not be 
shown by pyelography, and occasionally 
areas of parenchymal necrosis can be dem- 
onstrated in the presence of a normal 
appearing pelvis because fistulas leading 
from pelvis to the abscess may be so small 
that lines of communication are obscured 
and only the filled abscess is shown. This 
observation has been confirmed by surgery. 

Discussion. In this type of study it is 
necessary to consider bacteriology as well 
as the relative pathogenicity of organisms 
as established by accumulated experience. 
Comparable results should be obtained on 
cases with sterile urine and on those whose 
urine harbors relatively non-virulent and 
non-pathogenic bacteria, and also only a 
reasonable number of positive interpreta- 
tions should be made in the presence of 
bacteria of known high virulence and path- 
ogenicity. Is there such agreement? We 
believe the following table tends to show 
that there is a reasonable degree of con- 
stancy of interpretation and indicates that 
roentgenology when considered alone con- 
tributes a great deal to the diagnosis of 
renal infection. 


Pyelo- Bacteriology Roentgenology 
grams Positive Negative 
per cent percent 
22 Negative 18.2 81.2 
18 B. coli 50 
15 B. alcaligenes 6.4 93-6 
5 Staph. epidermidis 20 80 
6 Gram-negative bacilli 50 50 
2 Gram-positive cocci 100 ° 


I Gram-positive bacilli ° 100 
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The roentgen diagnoses are confirmed to 
a high percentage by the bacteriological 
studies, the probable incidence of clinical 
disease in the presence of bacteria, and 
the pathogenicity and the virulence of the 
organisms for the urinary tract. We were 
not able to establish criteria which would 
permit us to advance with assurance an 
opinion as to the causative organisms. 
There was some discrepancy between the 
clinical diagnoses, and the bacteriological 
and roentgenological evidence, sometimes 
a clinical diagnosis of infection being made 
when both bacteriology and roentgenology 
were negative. We suggest several reasons 
for this discrepancy, and also when such a 
discrepancy does exist suggest and advise 
that a final diagnosis of renal infection be 
made cautiously. 

A clinical infection may be present and 
not be demonstrated by pyelography or 
urography for the reasons previously con- 
sidered. A single negative urine culture 
does not necessarily mean that the kidney 
is sterile. A positive culture does not neces- 
sarily mean that a clinical disease is pres- 
ent. Persistent negative cultures do not 
exclude renal infection. Also, the presence 
or absence of pus or blood in the urine, 
the clinical symptoms and the physical 
signs have not been considered critically 
in this study, all of which would be neces- 
sary in order to correlate accurately the 
clinical with the laboratory and roentgen 
diagnoses. This clinical study could be 
made accurately by the attending urologist 
only, and by considering his own series of 
cases, and such a study would be most 
difficult. 

This analysis emphasizes the necessity 
for unprejudiced cooperation between the 
laboratory, the clinician, and the roentgen- 
ologist, and the advisability of avoiding 
jealous misunderstanding about the rela- 
tive merits of the various diagnostic pro- 
cedures. The greatest good to the patient 
is obtained by an intelligent disinterested 
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evaluation of each method of investigation, 
and an interested application of all facts 
to treatment. 


CONCLUSIONS 


A negative roentgenogram does not 
exclude pyelitis. 

2. A differential diagnosis between pye- 
litis and non-suppurative pyelonephritis 
cannot be made roentgenologically. 

3. A diagnosis of suppurative pyelone- 
phritis can often be made from the pyelo- 
gram or urogram but a negative roentgeno- 
gram does not exclude suppurative 
pyelonephritis. 

4. A suppurative pyelonephritis from 
direct extension of a pelvic infection is 
demonstrated occasionally though the 
renal pelvis appears normal. 

5. Bacteria do not produce pathogno- 
monic roentgen characteristics or patho- 
logic processes that permit classifications 
as to the etiology from roentgen evidence 
alone. 

6. Roentgen diagnoses checked by cul- 
tures of the urine and probable patho- 
genicity of bacteria are definitely comple- 
mentary and a clinical diagnosis of renal 
infection should be made cautiously when 
these are negative, but such a clinical diag- 
nosis is not disqualified by negative cul- 
tures or roentgen findings. 

7. Renal infections can be efficiently 
studied either by the retrograde pyelogram 
or urography but the diagnosis of infection 
must be based chiefly on organic pathology. 

8. The roentgen examination is a most 
valuable procedure in the investigation of 
renal infections and all evidence obtained 
by it must be most seriously considered and 
appraised before the final clinical diagnosis 
is made. 


We wish to express our appreciation to the Uro 
logical Staff of Methodist Hospital, Indianapolis, 
Indiana, for access to clinical records and to Dr. 
Bernard Kalayjian, Roper Hospital, Charleston, 
South Carolina, for his help in assembling th 
material. 
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EFFECT OF SMALL STONES ON RENAL FUNCTION* 


By J. ANDREW BOWEN, M.D., and JAMES R. STITES, M.D. 


LOUISVILLE, KENTUCKY 


LTHOUGH it was a generally ac- 
cepted fact that obstruction from any 
cause produced changes in the ureter and 
kidney, the extent, duration, and recession 
of such changes were not thoroughly stud- 
ied until intravenous urography became a 
routine procedure. In 1935, Wilcox} wrote 
his observations on the function .of the 
kidneys in calculous obstruction, basing 
them on the results of pyelograms made 
following the introduction of intravenous 
preparations used for this purpose, and 
furthered the work by experiments on 
rabbits and the reaction of the kidneys 
during and after mechanical obstruction 
of the ureters. 

Our own observations on the elimination 
of intravenous dyes in the presence of small 
ureteral calculi have been limited to clinical 
material and as a further demonstration 
of the changes (repression) taking place 
in the affected side, the following case 
reports are given in brief. 


Case 1 (No. 36607). C. L. S., male, admitted 
on June 8, 1936, complaining of pain in the 
left lumbar region radiating to the scrotum. 
Very severe and with intermittent attacks. On- 
set forty-eight hours before. 

Upon admission patient had a temperature 
of 101.8° F., pulse 90, and respirations 20. He 
was normal upon physical examination except 
for tenderness over the left kidney region and 
just above the flare of the ileum anteriorly on 
this side. His urine was normal except for a 
heavy trace of albumin and a few granular 
casts. Red blood count 4,400,000; white blood 
count 11,200 with 60 per cent polymorphonu- 
clear leukocytes. 

The morning after admittance the patient 
was cystoscoped and found to have an obstruc- 
tion to the passage of a catheter about 2 cm. 
above the bladder on the left. Manipulation at 
this time produced a small fragment of stone 
from the left orifice but the obstruction per- 


* From the Urological Service of the Kentucky Baptist Hos- 
pital, Louisville, Ky. 

t Wilcox, L. F. Kidney function in acute calculous obstruc- 
tion of the ureter. Am. J. Roentcenot. & Rap. THERAPY, 1935, 
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sisted. An intravenous pyelogram was done 
twenty-four hours later and reported as follows: 

Right kidney is normal in size, shape, and 
position, and functions normally throughout 
the examination. The right pelvis and ureter 
are entirely normal. The left kidney does not 
function well but the series of roentgenograms 
shows a gradual increase in the density of the 


Fic. 1. Case 1. Right pelvis filled. Left kidney shows 
clearly in outline designating filling of secreting 
portions of kidney. Taken five minutes after intra- 
venous pyelographic medium was injected. 


kidney indicating the increase in concentration 
of the dye but not enough passing into the 
drainage portion to visualize the pelvis and 
ureter. In the plane of the ureter about 2 cm. 
above the bladder, there is a very small shadow 
which we believe to be a small stone. 
Seventy-two hours later another intravenous 
series was made and reported as follows: Right 
kidney, pelvis and ureter normal in all respects. 
The left kidney still shows some retardation of 
function with definite concentration of dye in 
the kidney substance before outline of the pel- 
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Fic. 2. Case 1. Showing right pelvis emptied and left 
beginning to fill. Hydronephrosis mild on the left. 
Taken twenty minutes after intravenous pyelo- 
graphic medium was injected. 


vis can be seen. In the twenty-minute film, 
however, the pelvis can be fairly well outlined 
and in thirty-five minutes is quite definite. It 
shows moderate dilatation but with some 
blunting of the calyces and the shadow previ- 
ously seen is now absent (Figs. 1, 2 and 3). 

The clinical course of this patient is of inter- 
est from other standpoints also. He ran the 
the typical course of acute pyelitis. His 
temperature ranged from 101.8° F. upon ad- 
mission to 104.4° F. upon the fourth day and 
reached normal for the first time upon the 
seventh day, and remained practically so until 
his discharge. His urine became loaded with 
pus cells the second day, and contained gradu- 
ally decreasing amounts until discharge when 
it contained only an occasional one. His red 
count remained practically stationary but his 
white blood cell count rose as high as 19,000 
and at this time with go per cent polymor- 
phonuclear leukocytes. Several times at the 
height of his temperature he had chilly sensa- 
tions but at no time had an actual chill. He was 
discharged on his twenty-first hospital day as 
cured. 
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Case 11 (No. 36407). A. L. Z., male, ad- 
mitted on May 20, 1936, complaining of pain 
in left side radiating to the scrotum, occurring 
intermittently, with the first attack forty-eight 
hours before. 

Upon admission his temperature was 100° F., 
pulse 90, and respirations 20. Physical examina- 
tion was negative except for slight tenderness 
over the left kidney area and along the left 
ureter. The urine was negative except for one 
plus albumin. Red blood count was 4,420,000; 
white blood count was 19,950 with 78 per cent 
polymorphonuclear leukocytes. 

The day following admission the patient was 
cystoscoped under gas anesthesia and all at- 
tempts to pass a catheter up the left ureter 
failed because of an obstruction just above the 
orifice. 

The second day after admission an intrave- 
nous examination was made and reported as 
follows: 

The kidneys are normal in size, shape and 
position. There is prompt and adequate func- 
tion on both sides and no evidence of organic 
changes. The right kidney fills and empties 


Fic. 3. Case 1. Showing right side still empty. Let 
side shows dilatation of pelvis more clearly. Tak: 
thirty-five minutes after injection of pyelograp! 
medium. 
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promptly but on the left there is a retardation 
in emptying of the pelvis and ureter both of 
which are somewhat dilated with some tortuos- 
ity of the ureter and kinking, and just above 
the intramural portion there is a small dense 
shadow evidently a small stone (Fig. 4). 

The hospital course of this patient was very 
smooth. At no time did his temperature go 
above 100° F. and was normal on the fourth 
hospital day. He was discharged as improved 
on the fifth hospital day and although the 
small stone was not recovered he has had no 
further attacks, and his urine has remained 
normal now almost a year after. 


Case 11 (No. 35825). L. A. P., male, ad- 
mitted on March 27, rans complaining of pain 
over both kidney areas radiating to the groin, 
most severe on right side. 

The onset was four days before with pain 
accompanied by vomiting. He went to the 
hospital immediately where on the morning 
following admission a cystoscopic examination 
was done and catheters passed on both sides 
but with some obstruction just above the blad- 
der on the right. Roentgen examination at that 
time showed a small shadow on either side in 
the course of the ureters which was diagnosed 
as possible bilateral ureteral stones. He left the 
hospital the same day, but continued to have 
recurrent attacks of pain with frequency which, 
on one occasion, was accompanied by hema- 
turia. He returned to the hospital the fourth 
day after discharge. 

Upon re-admission his temperature was 
101.2° F., pulse 76, and respirations 20. Physi- 
cal examination was negative except for tym- 
panites and tenderness over both kidney areas 
and along the course of the ureters. His urine 
showed two plus albumin, and many red and 
white blood cells were seen microscopically. 
Red blood count 4,500,000; white blood count 
14,600 with 82 per cent polymorphonuclear 
leukocytes. 

He was cystoscoped at once under gas anes- 
thesia but all attempts to pass catheters up on 
the right side failed because of an obstruction 
just above the orifice. A plain roentgenogram 
taken after cystoscopy was reported as a small 
shadow low down in the course of the right 
ureter. Following the cystoscopic examination 
the patient had no further pain on the left but 
pain continued intermittently on the right. His 
temperature became irregular, reaching 104° F. 
on several occasions accompanied by chilly 
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Fic. 4. Case 1. Showing dilatation of the left pelvis 
with kinking of the left ureter. Stone shown at 
bladder level, not fully obstructing. Taken ten 
minutes after administration of dye. 


sensations and nausea. On the third hospital 
day his temperature began to fall gradually 
and the pain became less severe and occurred 
not so often. His urine continued to contain 
many pus cells and a few red blood cells and, 
although no stone was recovered, apparently 
free drainage had been established. On the 
fifth hospital day and after his temperature had 
reached normal, an intravenous study was 
made and reported as follows: 

The left kidney is slightly larger than nor- 
mal, the pelvis and ureter being slightly dilated 
and with some tortuosity in the lower segment. 
The right kidney is quite large and although 
there is an increase in the density of the shadow 
indicating a concentration of dye in the secret- 
ing portion, there is no outline of the pelvis 
and ureter on this side until forty-five minutes 
after injection, and then only a suggestion 
rather than a true shadow. The shadow seen 
in the plain film was not shown (Figs. 5 and 6). 

The clinical course in this case clearly indi- 
cates an acute pyelitis following stones and, as 
demonstrated by the intravenous studies, there 
was a definite and rather prolonged repression 
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Fic. 5. Case 111. Showing good pelvic outline on the 
left side but only filling of the secreting portion 
of the right kidney. Taken five minutes after 
administration of the dye. 


NOVEMBER, 1939 


of secretion on the right side. The evidence 
was not entirely conclusive, however, because 
the stone was not recovered but there has been 
no recurrence of pain or pyuria during the year 
past since his hospital stay, and his appearance 
is that of a thoroughly healthy individual. 


Case iv. (No. 38899). H. V. T., male, ad 
mitted on January 6, 1937, complaining of pain 
in the left lumbar region radiating to the left 
scrotum. Onset forty-eight hours before with 


Fic. 7. Case 1v. Showing right pelvis and ureter but 
only filling of the secreting portions of the left 
kidney. Taken five minutes after administration 


of dye. 


nausea and vomiting, frequency and hema 
turia. Upon admission temperature was 100° F., 
pulse 86, and respirations 20. Physical examina 
tion showed tenderness over the left kidney 
and anteriorly over the left lower quadrant 
Urine showed microscopic blood but was othe: 
wise negative. Red blood count 4,350,0 

white blood count 14,800 with 80 per cent 
polymorphonuclear leukocytes. On the thu 


Fic. 6. Case 111. Showing left side emptied to larg 
extent. Right side shows filling of secreting p 
tions of kidney but no pelvic outline. Taken fort 
five minutes after administration of dye. 
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hospital day he was cystoscoped under gas 
anesthesia, but a catheter could not be passed 
on the left side because of an obstruction just 
above the bladder. No roentgenogram was 
taken at this time because of nausea and vomit- 
ing. Intravenous urography done in the after- 
noon of his third hospital day was reported as 
follows: 

The right kidney functions well and empties 
satisfactorily. The left kidney is very large, 


Fic. 8. Case 1v. Showing right kidney pelvis com- 
pletely emptied and definite increase in the kidney 
shadow on the left. Taken one hour after ad- 
ministration of dye. 


smooth in nature and shows a gradual increase 
in density in the secreting portion but without 
evidence of enough dye to outline the pelvis 
or ureter. No stone can be demonstrated (Figs. 
7 and 8). 

For three days after cystoscopic examina- 
tion the patient improved. His pain lessened 
and temperature gradually returned to normal, 


Fic. 10. Case v. Showing right pelvis well filled. Left 
showing more marked filling of secreting portion 
and dilatation of the pelvis and ureter. A shadow 
low down on the left. Taken five minutes after 
administration of dye. 


Fic. 9. Case 1v. Showing return of function to left 
kidney after relief of obstruction. Taken five 
minutes after administration of dye. Second 
series. 
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Fic. 11. Case v. Showing both pelves drained but the 
left kidney still well outlined, evidence of retarda- 
tion (repression) in function. Taken twenty min- 
utes after administration of dye. 


and his urine cleared. Upon the sixth hospital 
day the intravenous pyelograms were repeated 
and reported as follows: 

Both kidneys are functioning well and the 
greater amount of dye is excreted in half an 
hour. There is no evidence of dilatation or in- 
fection. No stone is demonstrated (Fig. 9). 

Case v (No. 37986). R. C. W., male, ad- 
mitted on October 9, 1936, complaining of pain 
in left lumbar region radiating to the testicle. 
Onset about three hours before with pain, 
nausea, and weakness. Urine appeared highly 
colored. Physical examination showed a nor- 
mal individual with some pain and tenderness 
in left lower quadrant. Temperature, pulse, and 
respirations were normal. Urine normal except 
for 10 to 1§ red blood cells per high power field. 
Blood count normal. A plain roentgenogram 
taken shortly after admission showed a small 
shadow just above the sacrum on the left. An 
intravenous pyelogram was reported as follows: 

The right side appears to be normal in all 
respects. The secretion on the left is retarded 
somewhat, there is an increase in density of the 
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secreting portion and some dilatation of the 
pelvis and ureter (Figs. 10 and 11). 

During the following two days the patient 
improved. He reported several times that he 
felt the stone moving. Two days after the in 
travenous series a plain film showed the shadow 
to be much lower, apparently at the ureter 
vesical orifice (Fig. 12). 

DISCUSSION 

The most usual and consistent change 
occurring in these cases was a definite re 
tardation of function with a rapid return 
to normal as soon as the obstruction had 
been removed. The exact cause of these 
changes is not clear but it would appear 
that they cannot be entirely explained on 
the basis of increased pressure alone be 
cause a residual dilatation of the pelvis 
or ureter was not consistently found. When 
dilatation did occur (Case 11) the question 
arose as to whether there had not been 
previous attacks of pyelitis on the affected 


Fic. 12. Case v. Showing fine stone now wit 
bladder area. Plain plate taken two days ait 
intravenous series. 
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side. Subjectively pain was present in all 
cases, as would be expected, and this to- 
gether with a marked increase in the 
strength and number of ureteral contrac- 
tions probably acts in the nature of a 
nervous reflex and produces the repression 
of function noted, which as a protective 
mechanism reduces the chances for further 
pelvic dilatation. 

Pyelitis occurred in two of these cases 
but with the onset of free drainage rapidly 
receded without any special treatment. In 
both of these cystoscopy and manipulation 
had been done so that infection was not a 
too surprising sequence. 


SUMMARY 

Five cases of acute calculous obstruction 
of the ureter are presented. 

In such obstruction a delay in drainage 
occurs from the secretory portion of the 
kidney into the pelvis. 

An actual retardation of function, as 
shown by comparison of the normal and 
diseased kidney, probably also occurs. 

Both of these changes are reversible 
within a short time after the relief of 
obstruction. 

A residual dilatation of the pelvis and 
ureter is not usual. 


LABS 
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RENAL TUBERCULOSIS 
PATHOGENESIS AND ROENTGEN FINDINGS* 


By HENRY K. TAYLOR, M.D. 


Roentgenologist, Sea View Hospital 
NEW YORK CITY 


) PRESENTING this subject I wish to 
give my impressions of the pathogenesis 
and localization of tuberculous infection 
in the kidney. I shall attempt to clarify 
statements in the literature which to me 
have been ambiguous. From my point of 
view renal tuberculosis should not occur 
as a complication of pulmonary tubercu- 
losis, as we ordinarily use and understand 
these terms. The terms pulmonary tuber- 
culosis and complication require explana- 
tion. When the statement is made that an 
individual has pulmonary tuberculosis that 
statement refers to a lesion which is a 
secondary or superinfection, and not to the 
primary tuberculous infection. Even the 
incipient tuberculous lesion, which is a 
small and early lesion, is also a secondary 
lesion or superinfection. This lesion in the 
lung, the superinfection, is not responsible 
for the development of a complicating renal 
tuberculosis. A renal tuberculosis can and 
often does coexist with a secondary pul- 
monary tuberculosis, but is not a complica- 
tion of it. What do we usually mean by the 
term complication? A complication is a 
secondary disease due to another existing 
and active disease in the body. We do not 
view two separate diseases in one indi- 
vidual as complications of each other. An 
ingrowing toe nail and a pulmonary neo- 
plasm are not complications of each other. 
But, a metastatic lesion is a secondary 
disease due to the presence of an existing 
disease, and is a complication. 

The term renal tuberculosis, within the 
scope of this paper, includes an infection 
of the kidney by the tubercle bacillus pro- 
ducing a destructive lesion, which is re- 
ferred to as organ tuberculosis. This does 
not include the pathologist’s designation 
acute tuberculous lesion in which tubercles 


are found as part of a miliary tuberculosis. 
This latter lesion is not recognizable clini- 
cally and requires no comment. 

Renal tuberculosis occurs as a complica- 
tion, secondary to tuberculosis elsewhere in 
the body, usually pulmonary,?*'™* is a 
common statement in urologic literature. 
The presence of tubercle bacilli in the 
kidney is indicative of an extrarenal source 
of entrance with delivery of the organisms 
to the kidney. In this sense only is it 
secondary. As I view it, the deposition of 
organisms in the kidney is part and parcel 
of the primary tuberculous infection, and 
should not be considered as a complication; 
especially since the deposition of organisms 
during the primary phase of the infection 
is not necessarily followed by disease. 

Some hold that the primary infection 
starts as a pulmonary lesion with involve- 
ment of the regional lymph nodes. If the 
primary infection is severe enough a bacil- 
lemia ensues. There is a discharge of tu- 
bercle bacilli from the involved regional 
lymph nodes, with subsequent fixation of 
the tubercle bacilli in any organ. There are 
others who hold that the primary infection 
starts as a bacillemia, irrespective of the 
mode of entrance of the tubercle bacilli 
into the body. The organisms are fixed in 
one or more of the organs after the develop- 
ment of allergy. The above contentions in 
the pathogenesis of tuberculosis are prob 
ably true. The fixation of the tubercle 
bacilli in the kidney will in all probability 
be the anlage for the future development 
of a renal tuberculosis. In those cases where 
no bacillemia occurs as part of the primary 
infection, there will be no deposition of 
tubercle bacilli in the kidney. Because 0! 
the infrequency with which renal tube: 
culosis occurs with reinfections or supe! 


* Read at the Thirty-Ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. ]., Sept. 20-23, 1938. 
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Fic. 1. J. P., male, white, aged nineteen. J, slight alteration in the architecture of the calyx in the upper 
pole of the right kidney. The left urinary tract shows no abnormal findings. B, one year later. Progression 
of the lesion with marked alteration in the architecture of the renal sinus, right side. C, one menth later. 
Extensive involvement of the left kidney and ureter. 


infections elsewhere in the body, I cannot 
convince myself that renal tuberculosis 
occurs as a complication of pulmonary 
tuberculosis. It is not my intention to be 
dogmatic and make the absolute state- 
ment that renal tuberculosis cannot occur 
as a complication. If it does occur the 
probability is that it is exceedingly rare. 

In a recent article by Miller,® under a 
discussion of endogenous phthisis, he in- 
dicates the pathologic conception of the 
primary complex as described by Parrot, 
Kuss and Ghon, and attributes to Ranke 
... ‘The post primary dissemination from 
the lymphatic pole through the lymph and 
blood stream, with numerous deposits in 
various organs* but especially in the apical 
and subapical zones of the lungs, and from 
these foci the development when the con- 
ditions are favorable of active organic 
phthisis. From this point the disease spreads 
no longer by lymph and blood stream* but by 
the air passages, the so-called method of 
bronchogenic spread... .”” He admits the 
hematogenous dissemination during the 
primary phase. Once pulmonary phthisis 


* Italics are my own, not in the original article. 


is established as a reinfection the disease 
no longer spreads by means of the blood 
or lymph stream. There is a hematogenous 
dissemination of the tubercle bacilli during 
the phase of the primary infection. When 
pulmonary tuberculosis is present, as a 
reinfection or superinfection, dissemination 
no longer takes place by means of the blood 
or lymph stream to the urinary tract or 
other organs. 

In a recent article Bandler and Milbert? 
also admit a hematogenous dissemination; 
in discussing the etiology of renal tuber- 
culosis, they make the following statement: 
“An embolic phenomenon represents the 
most common mechanism of dissemination, 
irrespective of whether the renal exacerba- 
tion occurs immediately or after months or 
years smoldering to a final flare up.” 

In Sea View Hospital, an institution for 
the tuberculous, tuberculosis of the urinary 
tract was found in 3.8 per cent of 1,121 
consecutive autopsies, where all deaths 
were due to tuberculosis. 

Bandler and Milbert quoting Caulk® of 
Barnes Hospital, St. Louis:... “From 
1916-1921, the average number of tuber- 
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culosis patients, in whom renal tuberculosis 
was subsequently disclosed and treated, 
was twenty cases a year, representing a 
ratio of 1 to 300. From 1921-1929, these 
figures dropped to sixteen cases a year, or 
1 in 400. From 1930-1934, the ratio had 
fallen to 1 in 450.” 

In a survey made by Reisner” to deter- 
mine the relationship between extrapul- 
monary and pulmonary tuberculosis, he 
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a pulmonary lesion which could be con- 
sidered as active. Of the entire group of 
1,314 cases with renal tuberculosis, co- 
existing bone lesions were present in only 
83. Despite these figures the authors claim 
“the consensus of opinion is that renal 
tuberculosis is never a primary condition 
but is always secondary to involvement of 
the lungs, peri-bronchial or retro-peritoneal 
lymph nodes or bone.” 


Fic. 2. J. C., male, white, aged forty-one. 4, the alteration in the architecture ot 
the renal sinus indicates extensive involvement of the kidney. B, fifteen months 
later. The alteration in the architecture of the renal sinus is more pronounced 
with stenosis and obliteration of part of the renal sinus. 


found that 49.3 per cent of his cases had no 
pulmonary lesion. His figures also revealed 
that one-third of the cases with urinary 
tuberculosis were free from pulmonary 
lesions. 

In 1936, Sutherland and Braasch" pub- 
lished their findings in a review of 1,314 
cases of renal tuberculosis. Their findings 
are quite interesting. Of the 1,314 cases 
gII were investigated for pulmonary tuber- 
culosis. Of the 911, 631 cases, or 69.3 per 
cent, showed no evidence of pulmonary 
tuberculosis, and 280, or 30.7 per cent, 
revealed some evidence of tuberculosis and, 
to quote them, “in the majority being 
latent.” It must be assumed that less than 
50 per cent of the 280 showed evidences of 


Salleras and von der Becke"* found renal 
tuberculosis in 16 per cent of 1,724 patients 
with urologic symptoms. 

The above statistical findings do not 
favor renal tuberculosis occurring as a 
complication of a tuberculous lesion else 
where in the body, usually pulmonary, for 
(1) not all cases show a pulmonary or even 
an extrapulmonary lesion (excluding the 
healed primary), and (2) the low incidenc: 
found in deaths due to tuberculosis. Th: 
incidence of renal tuberculosis in the tuber 
culous should be considerably higher, if it 
occurred as a complication. The low in 
cidence of renal tuberculosis can be a 
counted for by accepting the contention 
that the tubercle bacilli are fixed in th 
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kidney during the phase of the primary 
infection. At some later date, for whatever 
reasons, the tubercle bacilli become viru- 
lent and produce a lesion in the kidney 
which is recognized as renal tuberculosis. 

Myers?® quoted by Miller: “We know 
that once the primary complex has been 
allowed to develop, as manifested by a 
positive tuberculin reaction, there is no 
treatment of any avail; that is, the con- 
dition is beyond recall. Immunity does not 
develop sufficient to destroy the tubercle 
bacilli.* No treatment that we know, such 
as long periods of strict bed rest or even 
collapse therapy, destroys the tubercle bacilli 
in the lesions of the primary complex.’’* In 
other words once the primary complex has 
been established, viable organisms are pres- 
ent, even though they do not produce 
disease. 

Again quoting Miller: “...A positive 
reaction to tuberculin represents a state 
of allergy and indiedtes a previous tuber- 
culous infect of course not neces- 
sarily the preseri€e of active disease. In 
fact, in the‘large majority of reactors the 
lesions which may still exist are entirely 
latent and inactive.” 

Hematogenous dissemination of the tu- 
bercle bacilli in-secondary or superinfec- 
tions is probably rare. The frequency of 
complicating tuberculous lesions is low 
when the tubercle bacilli must be trans- 
ported by the blood stream, and high when 
there is a direct, or tubular contact. There 
is a high incidence of recovery of tubercle 
bacilli from the gastric contents in indi- 
viduals ill with caseous pneumonic type 
tuberculous pulmonary lesions. In other 
words, laryngeal and intestinal tubercu- 
losis occur with considerably greater fre- 
quency as a concomitant complication of 
pulmonary tuberculosis than does either 
genitourinary or osseous tuberculosis. As- 
sociated with this is also the fact that 
positive blood cultures in pulmonary tuber- 
culosis are exceedingly rare. This latter 
statement is made admitting the possibility 
of a lack of technical knowledge. Added to 


* Italics are my own, not in the original article. 


this is the absence of hematogenous dis- 
seminations following the severely trau- 
matizing surgical procedures in tubercu- 
lous individuals, such as thoracoplasties, 
nephrectomies, and bone fusion operations. 

The kidney is composed of a cortical and 
medullary portion. The medullary portion 
contains a number of pyramids, the apices 
of which project into the renal sinus, into 
the secondary or minor calyces. The corti- 


Fic. 3. E. C., female, white, aged eighteen months. 
The kidneys show cortical ulcerations. No, com- 
munication with the renal sinus. 


cal portion of the kidney is the peripheral 
portion as well as that portion of the renal 
substance situated between the pyramids. 
It is accepted that organisms are brought 
to the kidney by means of the blood 
stream. The localization of tubercle bacilli 
can occur in many places: at the apex of 
the pyramid, base of the pyramid, cortical 
substance between the pyramids and in 
the periphery. These areas are mentioned 
because the blood supply breaks up into 
capillaries in these areas and is therefore 
likely to be the place for organisms to be 
arrested. 

Wildbolz and Ekehorn" believe the renal 
papilla is the site of election for the primary 
localization of the tubercle bacillus. They 
believe that the bacilli localize here because 
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of the decreased velocity of the blood at 
this point. Medlar® states that the]first 
lesion may localize either in the cortex, the 
medulla or in both. In his series of cases 
the lesions were cortical in 75 per cent, 
medullary in 11 per cent, and were present 
in both places in 13 per cent. Cabot and 
Crabtree,‘ and others, claim that the earli- 
est localization of the tubercle bacillus 
occurs at the base of the pyramid. It is 
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advanced lesion which originated in the 
cortex, at a distance from the renal papilla, 
and progressed to the state where the rena! 
sinus now is also affected. The lesion starts 
where the tubercle bacilli are localized and 
that may be in the renal papilla, pyramid, 
base of the pyramid, cortex or cortical 
substance between pyramids. The localiza 
tion of the tubercle bacilli is of importanc« 
for the site is the determining factor in 


Fic. 4. F. W., male, white. 4, deformity of the architecture of the renal sinus in 
the upper pole indicating a moderately extensive lesion. B, pathological specimen 
reveals an ulcerated lesion affecting the upper portion of the renal sinus. There is 
also present an ulcerated lesion in the cortex which has no communication with 
the renal sinus. 


claimed by some that the tubercle bacilli 
are filtered out into the urine and localize 
in the region of the narrowed portion of 
the collecting tubule distal to the glomeru- 
lus in the cortex. 

Apparently, the tubercle bacilli can lo- 
calize anywhere in the kidney. Insofar as 
the roentgen examination offers the only 
graphic findings to indicate an alteration 
in the morphological appearance of the 
renal sinus, an essential criterion in the 
diagnosis of renal tuberculosis, it becomes 
apparent that the so-called early lesion 
which can be recognized is one which shows 
the least or smallest alteration to the archi- 
tecture of the renal sinus. This finding may 
be a very early lesion with little involve- 
ment of the kidney, or, it may be a far 


whether the lesion will be recognized early 
or late. 

To recapitulate, a small lesion does not 
necessarily mean an early lesion. A large 
lesion may only show roentgen evidences 
similar toa small lesion, or a large cortica 
lesion may show no roentgen evidences at 
all. 

The roentgen findings in renal tuberc 
losis vary, depending upon where the lesi 
starts. The renal lesions are recognized b 
the alterations in the architecture of th 
renal sinus. When the lesion starts at t! 
renal papilla it is recognized early, bet: 
considerable damage has occurred to ¢ 
kidney. The affected calyx shows slig 
variations from the normal; it may 
slightly dilated, blunted, irregular, or 
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distinct. As the lesion progresses, these 
changes become more pronounced and the 
calyx loses its normal contour. The con- 
cavity to the calyx is lost. The distal por- 
tion becomes wider and usually presents 
an irregular convex periphery. It becomes 
dilated and enlarged. This may occur at 
any calyx, but is found most often in the 
upper pole of the kidney. With progression 
of the lesion adjacent calyces, as well as 
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calyces, detached irregular areas of con- 
trast medium, isolated areas of necrosis, 
dilatation, narrowing and almost complete 
obliteration of the renal pelvis. 

When the tubercle bacilli are localized 
at the base of the pyramid or in the cortex, 
and subsequently develop a lesion, there 
can be no early recognition of the lesion 
by present means, except possibly with 
planigraphy. This lesion must progress suf- 


A 3 


Fic. 5. L. C., male, white, aged twenty-nine. 4, extensive alteration in the archi- 
tecture of the renal sinus. B, pathological specimen. 


the cortex, become involved. The destruc- 
tive process involves a greater area, and 
the urographic examination reveals pro- 
found changes in the architecture of the 
renal sinus. There is fusion of the calyces 
with abscess formation. The lesion may so 
involve the substance of the kidney that a 
calyx or even a portion of the renal pelvis 
may become completely obliterated. Under 
such circumstances no contrast substance 
will enter the diseased area. In reality an 
abscess cavity is present with no communi- 
cation to the renal sinus. Multiple lesions 
may progress simultaneously in the kidney, 
eventually producing multiple abscesses. 
As a rule, before extensive abscesses de- 
velop, the renal sinus ‘may assume many 
bizarre shapes. 

The advanced lesions present unusual 
appearances such as dilatations with mark- 


edly irregular contours, obliterations of 


ficiently, destroy tissue, until it reaches 
one or more portions of the renal, sinus 
before it can be recognized. As long as the 
destructive lesion does not encroach upon 
the renal sinus there are no evidences of a 
lesion on urographic examination. When a 
lesion of this type, which may be fairly 
extensive, begins to encroach upon one 
portion of the renal sinus, it presents the 
same urographic findings as are observed 
in those cases where the lesion starts at 
the renal papilla, the real early case. Here 
you have an advanced lesion presenting 
urographic findings which are identical 
with a small and early lesion. From the 
roentgen findings, it is impossible to desig- 
nate which case is early and which is 
advanced, when the deformity of the renal 
sinus is limited to a calyx. The roentgeno- 
graphic evidence is not indicative of the 
size or the extent of the lesion. 
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Fic. 6. I.F., male, white. 4, B, C, marked deformities to the architecture of the renal sinuses indicating 
extensive lesions. 


There are advanced cases of renal tuber- 
culosis, where the lesions are cortical in 
location. These do not encroach upon or 
alter the architecture of the renal sinus. 
They present no urographic findings and 
cannot be detected. A negative pyelogram 
does not exclude a renal tuberculosis even 
though urography in many cases may be 
the only method by which one may arrive 
at a diagnosis. 

According to Medlar® the localization of 
the tubercle bacilli most frequently occurs 
in the cortex (75 per cent). The early 
recognition of this lesion is impossible. Not 
until the lesion becomes sufficiently exten- 
sive to destroy one or more of the calyces 
will it be evidenced on the roentgen film. 
The lesions irrespective of where they start 
progress with a destruction of renal sub- 
stance. 

Destructive lesions of the kidney may be 
present with no communications with the 
renal sinus, and hence not demonstrable. 
It is not unusual to find at operation or 
necropsy multiple excavations in the kid- 
ney of which there were no evidences or 
indications in the roentgenogram. 

The presence of small circular isolated 
calcific deposits,* either single or multiple, 


* Calcific deposits of the kidney are not as frequently encoun- 
tered in the East as in the Western States. 


unilateral or bilateral, is usually considered 
as being tuberculous. The presence of these 
calcific deposits is no indication of diseas 
in the urinary tract. If they are tuberculous 
in origin, they represent the end or healed 
phase of the primary infection. It is to b 
remembered that calcific deposits in th 
kidney may appear secondary to non 
tuberculous conditions. 


SUMMARY 


The tubercle bacilli are deposited in th 
kidney or kidneys during the phase of th 
primary infection. The fixation of the tu: 
bercle bacilli in the kidney is part and 
parcel of the primary infection. A subs 
quent activation of the tubercle bacilli 
results in disease. 

The localization of the tubercle baci 
may occur in any portion of the kidn: 

The lesion in the kidney is recogniz« 
only when it deforms a portion of th 
renal sinus. Early recognition of the disea 
is possible only when localization of ¢! 
tubercle bacillus occurs at the renal papi! 
When the tubercle bacilli are localized els 
where, the lesion cannot be recogniz 
early. When there is no encroachment ‘ 
the renal sinus, there is no roentgen « 
dence of disease. The roentgenograp! 
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evidence is not indicative of the size or 
extent of the lesion. 

The presence of small calcareous foci 
in the kidney may be due to the healed or 
end stage of a primary infection, and is no 
indication of disease in the urinary tract. 
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DISCUSSION 


Dr. B. H. Nicnots, Cleveland, Ohio. Dr. 
Taylor has presented a very interesting paper 
on renal tuberculosis. I think all of us agree 
that infection takes place by way of the blood 
stream in the vast majority of instances. How- 
ever, some noted urologists have warned 
against the procedure of catheterizing an ap- 
parently normal ureter and kidney in the pres- 
ence of a tuberculous infection in the bladder 
because of the danger of direct transmissions of 
the infection to such a kidney or ureter. 

I am not prepared to accept the theory of 
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Dr. Taylor that the bacillus may remain dor- 
mant in the kidney for a long time before an 
active lesion becomes apparent. If we accept 
this as the method by which renal tuberculosis 
develops, then it is not necessary to remove a 
tuberculous kidney because of the danger that 
infection may spread to the noninfected kidney 
on the opposite side. We do know, however, 
that often, in the presence of renal tuberculosis, 
no so-called primary lesion can be demon- 
strated; on the other hand, about 15 per cent 
of the cases are accompanied by a frank pul- 
monary tuberculosis which we have not been 
able to rule out as a primary foci. 

In the diagnosis of renal tuberculosis, we 
have relied on the pyelographic study to show 
what we considered to be rather characteristic 
changes which may be accompanied by single 
or multiple strictures of the ureter. When such 
a finding is present and is accompanied by 
acid-fast bacilli in the urine, the majority of all 
the operated cases of tuberculosis of the kidney 
show an ulcerated lesion which most often 
lies at the base of the pyramids at the reflection 
of the mucous membrane of the minor calyces. 
The characteristics of a tuberculous kidney as 
revealed by the pyelogram are a localized 
lesion with an irregular serrated edge, with no 
enlargement of the kidney, and the other por- 
tions of the kidney normal in appearance. The 
pelvis is not fragmented as in other types of 
infection unless there is a secondary infection 
or obstruction of the ureter. Calcific deposits 
which outline a portion of a calyx or the entire 
pelvis are characteristic. These findings, except 
for the calcific deposits, may be simulated by 
a squamous cell carcinoma of the kidney which 
is a rare condition and is often accompanied by 
an old kidney stone. 

When there are acid-fast bacilli in the urine, 
we feel that a positive diagnosis can be made 
rather early. The presence of cortical infection, 
in our experience, has occurred much less 
frequently as a primary focus. 

Dr. Taylor’s observations are a valuable 
contribution to the subject of renal tuberculosis 
and I hope that they will stimulate further 
research to prove or disprove the method of 
infection and subsequent development of renal 
tuberculosis. 


Dr. Taytor (closing). The question of the 
possibility of bacilli lying dormant and subse- 
quently developing disease, which was raised 
by Dr. Nichols, is an old one. In favor of the 
above is that which is found in the literature. 
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Many investigators have recovered viable or- 
ganisms from ossified and calcified Ghon 
tubercles as late as twenty years after the origi- 
nal localization of the lesion. 

On the other hand, there are also workers 
who were unable to corroborate these findings. 
They were unable to recover viable organisms 
from Ghon tubercles. If that question is de- 
batable, how can you account for your tuber- 
culous lesions in the kidney without any focus 
of tuberculosis elsewhere? 

Allowing that a pulmonary tuberculosis ex- 
ists, in those cases where the transportation of 
the tubercle bacillus is by means of the blood 
stream to the kidney or osseous system, why 
is the frequency of that complicating lesion /ow 
as compared to the complicating lesion pro- 
duced where there is a direct or tubular con- 
tact, as in the larynx and intestinal tract? Why 
is there such a great discrepancy? Perhaps my 
ideas are not entirely correct. I cannot correlate 
these two facts: (1) where there is a direct 
tubular or aerogenous contact, the frequency 
of the complication is high, and (2) where the 
blood stream has to be the disseminator, the 
frequency of the complication is low. I can 
account for it only by stating that tubercle 
bacilli have been deposited in the kidney or 
osseous system during the phase of the primary 
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infection, and subsequently became active and 
developed a lesion. 

In my experience I have never seen a sec- 
ondary tuberculous lesion in the lung heal by 
calcification. If it does occur the frequency is 
rare. We do have evidence that the primary 
tuberculous infection in the lung does heal, 
leaving a calcific deposit. When secondary 
lesions heal, they either resolve completely or 
leave some evidences of fibrosis. By the same 
reasoning I believe that there are many nephrit- 
ic infections in children which are probably 
part of the primary infection, and which heal 
leaving a calcific deposit in the kidney, quite 
similar to the healing process in the lung. How- 
ever, that does not indicate the presence of an 
active renal tuberculosis. Entirely different 
from the former is a diseased kidney which has 
undergone considerable destruction with the 
deposition of calcium in caseous, necrotic, dead 
tissue. It is not to be misunderstood that a 
calcific deposit in the kidney is indicative of a 
healed primary infection. There are many 
causes for the deposition of calcium in the kid- 
ney,-which have no relation to renal tubercu- 
losis. 

I wish to thank Dr. Nichols for his very kind 
discussion. 
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ROENTGENOLOGIC VISUALIZATION OF THE SOFT 
TISSUES IN PREGNANCY*; 


By WILLIAM SNOW, M.D., Director, Department of Radiology, Bronx and Harlem 
Hospitals, and MEYER ROSENSOHN, M.D., Odstetrician, Bronx Hospital, 
and Associate Obstetrician and Gynecologist, New York Hospital 
NEW YORK CITY 


| ie THE past few years numerous at- 
tempts have been made to demonstrate 
the location of the placenta in utero with 
the aid of the roentgen rays. Some of these 
have been by the use of radiopaque media 
which have been injected either intrave- 
nously or by means of abdominal puncture 
through the wall of the uterus into the 
amniotic cavity. But such methods are not 
free from danger both to the mother and to 
the fetus. 

In 1934 one of us® described a safe simple 
technique whereby, in a study of 60 cases, 
the outline of the placenta could be demon- 
strated in a majority of them. It was indi- 
cated that placenta previa might be dis- 
covered by this method. 

In the following issue of the same journal 
Ude, Weum and Urner’ reported on the 
roentgen diagnosis of placenta previa, 
based on 1 case but adding 2 more. Their 
- work at first was without but later included 
sodium iodide injection into the bladder. 
Friedman and Macdonald? in 1935 reported 
2 cases of roentgen diagnosis of placenta 
previa. They injected the urinary bladder 
with 25 cc. of a 5 per cent sodium iodide 
solution. A short time later Ude and Urner® 
using 40 cc. of a 12.5 per cent sodium iodide 
solution injected into the bladder again re- 
ported on the diagnosis of placenta previa. 
They claimed that air injections were less 
efficient and that the anteroposterior film 
was the better; the lateral film in their 
opinion is of very little value. They say, 
“It is on a careful analysis of the densities 
between the bladder margin and the skull 
of the fetus that we depend for a roentgen 
diagnosis of placenta previa.” 

The present report includes further 
studies on roentgen visualization of the soft 


parts of late pregnancy. The uterine wall, 
placenta, varying degrees of hydramnios, 
intra-uterine hemorrhage and even the 
amniotic sac have been demonstrated. The 
importance of a recognition of these struc- 
tures is obvious. The technique is entirely 
devoid of danger and we have succeeded in 
making a positive diagnosis in late extra- 
uterine pregnancy as well as in some tu- 
mors causing dystocia. 

Placenta, Uterine Wall, Amniotic Sac. It 
is important to recognize the normal roent- 
genographic findings for advanced preg- 
nancy in order to be prepared for the 
abnormal. On the film, it can be seen that 
the fetus is surrounded by a pear-shaped 
soft shadow. This represents mainly the 
uterine wall, the placenta, and amniotic 
fluid. 

The uterine wall can usually be seen to- 
ward the dorsal aspect of the fetus and is 
always evident when contrasted against 
the air-filled bladder on a lateral view. The 
cross diameter is usually 1.5 cm. 

In the diagnosis of the site of the pla- 
centa it was found that this structure 
could be seen on routine roentgen exami- 
nation of pregnancy in its late stages. The 
usual anteroposterior and lateral views 
were used but the latter is more helpful. 
The placenta is seen as a soft tissue shadow 
which occupies about one-third of the wall 
space of the uterine cavity (Figs. 1 and 2). 
It bulges in its middle where it measures 
about 7 cm. in diameter and tapers off at 
the periphery toward the uterine wall. The 
small parts of the fetus almost invariably 
face the placenta and by pressure cause 
digitations in its substance. The subcutane- 
ous tissues of the fetus, since they consist 
largely of fat, are highly penetrable by the 


* Read at the Thirty-ninth Annual Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 20-23, 1938. 
t Material for this paper was selected from a group of more than 300 cases examined at the Harlem and Bronx Hospitals. 


799 


710 


Fic. 1. Lateral view, normal pregnancy. Placenta 
seen as broad soft shadow on one side. Uterine wall 
seen as narrow soft shadow on other side. Sub- 
cutaneous fat of fetus (dark linear shadow between 
fetus and placenta) valuable clue for demarcating 
soft structures. 


roentgen rays and as a result they leave a 
black line between the fetal parts and the 
placenta. For the elbow this may measure 
about 2 mm. and for the buttocks as much 
as 1 cm. Normal amounts of amniotic fluid 
do not cast a sufficient shadow to be recog- 
nizable. In doubtful cases it has been 
found desirable to take a right and a left 
lateral film to exclude the possibility of 
overshadowing of the placenta by the fetus 
in one or the other view. 

Amniotic fluid in normal amount does 
not cause a sufficient shadow to be of any 
consequence. When excessive its shadow 
often hides that of the placenta. This will 
be considered again. 

The amniotic sac has been seen only with 
abdominal pregnancy. This is probably be- 
cause the heavier shadow of the uterine 
wall was absent. In the presence of a living 
fetus it measured between 1 and 2 mm. on 
edge (Figs. 3 and 4). Where the fetus had 
been dead for some time it measured up to 
3 cm. across. In one case this thickening 
was undoubtedly due to infection. 
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The umbilical cord has not been demon 
strated. 

Cesarean Section. If there has been a pre- 
vious cesarean section we believe it is high- 
ly important to determine whether the 
placenta has been implanted at the site of 
the scar. Dr. Charles S. B. Cassasa as a 
medical examiner for New York City in a 
personal communication states that he has 
seen several fatal cases where the uterus 
had ruptured at the site of the scar because 
of placental implantation in that area. In 
some cases the rupture had occurred during 
labor and in others even in the absence of 
labor. If the site of the placenta is known as 
well as its relation to the scar of a previous 
cesarean it may be a determining factor in 
deciding whether a mother may be per- 
mitted to deliver per vaginam, all other in- 
dications being favorable, or whether to 
operate again. Recently the importance of 
this was shown by Gerrard’ who reported 
a case with Cullen’s sign due to rupture of 
the cesarean section scar. He thought that 
the attachment of the placenta to the an- 
terior wall of the uterus predisposed to scar 
rupture, as was pointed out some years ago 


Fic. 2. Lateral view, normal placental and uteri 
shadow. 
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by another English gynecologist, St. Georg 
Wilson. 

Placenta Previa. In cases suspected ot 
placenta previa, we began by filling the 
bladder with a radiopaque substance but 
quickly changed to air injections. Our ex- 
perience was the opposite of that of Ude 
and Urner; the radiopaque material fre- 
quently overshadowed the lower part of the 
uterus and caused confusion. When sodium 
iodide solution was used, it had to be 
drained because it frequently caused irrita- 
tion of the bladder. On the other hand, the 
air injections caused no untoward symp- 
toms. Under the usual precautions, 150 cc. 
of air is introduced, the catheter is re- 
moved and the patient sent to the Depart- 
ment of Roentgenology. Anteroposterior 
and lateral views are made as part of a pel- 
vimetric study. If the placenta is in its 
usual location, it is found near the fundus. 


Fic. 3. Abdominal pregnancy. Lateral view. Note 
fine white line over top of skull caused by am- 
niotic sac in absence of uterine wall. Fetal parts 
cause digitations in placenta beneath. Shadows of 
properitoneal fat of mother fuse with those of 
fetal subcutaneous fat because uterine wall is not 
present. 
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Fic. 4. Abdominal pregnancy, lateral view, similar 
to Figure 3. 


With central placenta previa a soft tissue 
shadow will be cast between the fetal skull 
and the urinary bladder. Filling the latter 
with air makes a marked contrast with the 
soft tissue shadows and overlapping of the 
two only serves to intensify the difference 
(Figs. 5, 6, 7 and 8). With the use of radio- 
paque material, the overlapping hides the 
shadow of the placenta. Frequently aero- 
cystograms indicate that the urinary blad- 
der has been displaced above the symphy- 
sis and to the right or left and only a nar- 
row channel can be seen extending behind 
and below the symphysis in the lateral 
view. This usually indicates that the fetal 
head is engaged. 

It has been our experience that central 
placenta previa and marginal placenta pre- 
via extending forward or laterally could be 
demonstrated by these studies, but, were 
the placenta to be located mainly on the 
posterior wall, it would not come between 
the fetal head and the bladder. However, 
the fact that the placenta would not be 
found in its usual site would be suggestive 
of placental implantation on the lower pos- 
terior wall of the uterus of the marginal 
previa type. We are now taking into con- 
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Fics. 5 and 6. Placenta previa on anteroposterior views. Air in bladder discloses placenta between it and 
vertex. Overlapping of air shadow does not hide the placenta. 


sideration the presence of gas in the rec- 
tum as a contrast, to help further in locat- 
ing the placenta. It has been found expedi- 
ent in some cases to inject air per rectum. 

The breech presentation in the presence 
of placenta previa may obscure the picture 
because the buttocks can cause marked 
compression of the placenta. In such a case 
we were able to confirm the clinical diagno- 
sis of placenta previa because the placental 
shadow was nowhere to be seen. 


Placental Apoplexy. In connection with 
premature separation of the placenta, in 
their original paper Snow and Powell’ re- 
ported a case of placental apoplexy. This 
was characterized by a localized bulge of 
the uterine wall (Figs. 9, 10 and 11). Since 
then we have recognized several other 
cases on roentgen examination. In thin pa- 
tients where the bulging is anterior it can 
be made out on palpation. However, where 
the bulge is posterior or the patient is 


Fics. 7 and 8. Placenta previa. Lateral views. Indicates how far placenta extends posteriorly. 
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obese, palpation does not help, and roent- 
gen examination is of distinct value in lo- 
cating the bulge regardless of its position. 
It must be borne in mind that fibroids may 
give the same roentgen findings. 
Polyhydramnios. With regard to the in- 
crease in the amniotic fluid, we have learned 
to recognize the existence as well as in some 
measure the degree on roentgen examina- 


Fic. 9. Placental apoplexy. Lateral view. Note bulge 
of uterine wall. 


tion. The uterus as a whole is dispropor- 
tionately enlarged in comparison to the size 
of the fetus. The large quantity of fluid 
casts a shadow which cannot always be dif- 
ferentiated from that of the placenta. 
There is the same soft shadow density and 
the same digitation in both, which is 
caused by the fetal small parts. However, 
since these geographic shadows surround 
the fetus on all sides, it is logical to assume 
the presence of hydramnios rather than an 
enormous placenta covering the entire 
uterine wall (Figs. 12 and 13). This diagno- 
sis of polyhydramnios has been frequently 
made and corroborated. It is best seen in 
roentgen studies of intra-uterine mon- 
strosities. A review of 30 cases of varying 
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Fic. 10. Pregnancy with large fibroids showing bulge 
similar to placental apoplexy. 


degrees of hydramnios showed that while 
twins were diagnosed clinically the roent- 


Fic. 11. Placental apoplexy resembling fibroids 
shown in Figure Io. 
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Fic. 12. Hydramnios. Soft shadow with digitations. 
Surrounds fetus and obscures shadow of placenta. 


gen examination showed the existence of 
excessive fluid with but one fetus. It is im- 
portant to repeat that the presence of hy- 
dramnios makes it difficult to recognize the 
placenta. 

Extra-uterine Pregnancy. We have all 
seen on roentgen study early extra-uterine 
pregnancy. It is recognized by the presence 
of fetal parts lateral to the uterus. The lat- 
ter can be seen even in the absence of preg- 
nancy as was reported by Carty.’ If the 
fetus continues to develop to full growth 
the clinical diagnosis becomes very diffi- 
cult. Snow® recently reported 2 cases that 
were recognized on roentgen examination 
alone. The placental implantation was 
shown and even the amniotic sac. The 
uterine wall was missing over the fetus. 
The latter was disposed relatively high in 
the abdomen and beneath it could be visu- 
alized a large soft tissue shadow showing 
digitations. This was obviously the pla- 
centa. It is very likely that the reason the 
amniotic sac could be visualized as a thin- 
walled covering over the fetus was because 
of the absence of the heavier uterine wall 
(Figs. 3, 4, 14 and 15). 
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Since then we have recognized several 
such cases. Where the fetus was alive the 
roentgen findings were generally as de 
scribed above. However, where the fetus 
had grown to full size and then had died 
situ the picture was different. The fetus 
showed the usual signs of death from over 
lapping of the cranial sutures to a bundle 
of bones. The amniotic sac had become so 
thick that its shadow resembled that of 
uterine wall due to the infection that had 
taken place (Fig. 16). In one such case 
iodized oil had to be injected per vaginam 
into the uterine cavity in order to establish 
the diagnosis. It is interesting to note that 
Greenhill,‘ in a case report of extra-uterine 
pregnancy, states that the amniotic sac 
was thick and that the fetus was macerated. 

There is one helpful point we would like 
to bring out which has developed in the 
course of our studies. In the films, the 
fundus of the female bladder, whether a 
radiopaque substance or air is used, shows 
a crescentic border, concave upward. The 
curve thus shown, be it a segment of a 
small or large circle, may give a clue to the 


Fic. 13. Anencephaly with hydramnios similar t 
Figure 12. 
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overlying structure of the uterus which is 
compressing it. Thus a very large segment 
might suggest.the existence of a placenta 
previa with a vertex above it, while a very 
small segment might indicate the presence 
of a small uterus and thus disclose a late 
extra-uterine pregnancy. 

Another helpful point in recognizing the 
absence of the uterine wall over the fetus 


Fic. 14. Abdominal pregnancy. Anteroposterior view. 
Fetus displaced upward. Uterine wall absent over 
fetus. Original film shows soft tissue shadow of 
placenta below fetus with digitations where it 
meets fetal parts. 


is brought out by studying the relation of 
the soft tissue shadows of the abdominal 
wall and the fetal parts. A blackening of the 
film in the form of linear shadows can be 
seen between them when they are in close 
proximity. This is caused by the properito- 
neal fat of the mother and the subcutane- 
ous fat of the fetus. In normal pregnancy 
the uterine wall should be interposed. 
With abdominal pregnancy the amniotic 
sac may be seen* (Fig. 15). 

* We are indebted to Dr. H. J. Stander, Dr. Frederick Kas- 
sebohm, Dr. Charles Posner, Dr. Julius Kurzrok, and Dr. Irving 


Smiley for permitting us the use of their material in the study 
of the extra-uterine pregnancies in particular, 


Soft Tissues in Pregnancy 715 


Fic. 15. Abdominal pregnancy. Amniotic sac can be 
seen outlined against maternal abdominal wall. 


Fic. 16. Abdominal pregnancy. Fetus macerated. 
Because of secondary infection the amniotic sac 
became so thick that it resembled uterine wall. 
Key to diagnosis was that patient began to men- 
struate, 
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Fic, 17. Pregnancy with large fibroids showing cal- 
cium deposits. 


Tumors. Some tumors in the lower uter- 
ine segment or in the pelvis causing dys- 
tocia lend themselves to roentgen diagno- 
sis by the presence of calcific deposits in the 
case of fibroids or teeth or bone in dermoid 
cysts (Fig. 17). The soft tissue shadow pro- 
duced by the tumor may also be visualized. 
The knowledge of the normal roentgen ap- 
pearance of the soft tissues of pregnancy is 
therefore of value. The bladder aerogram is 
particularly helpful in disclosing such 
masses that are adjacent (Fig. 18). 

Bleeding. Since bleeding may be a pre- 
senting sign in abnormal pregnancy we are 
presenting some of our roentgen experi- 
ences from this approach. It would seem 
highly desirable to make it a routine to 
use the roentgen ray under such circum- 
stances. 

A patient complained of blood-stained 
evacuations. Roentgen examination showed 
a normal location of the placenta. Delivery 
was later normal. Investigation proved 
that she had developed an eczema posterior 
to the vulva with bleeding skin fissures. It 
is conceivable that hemorrhoids, fissure i7 
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ano, cervical polyps or similar benign con 
ditions could produce the same picture. 

Patients with placenta previa first pre 
sent signs of vaginal bleeding. Roentgen 
examination enabled us to differentiate be 
tween a placenta previa centralis and mar 
ginalis. In the first condition operation was 
imperative. In the second condition con 
servative measures could be resorted to 
and a vaginal delivery permitted. 

With placental apoplexy there is often 
vaginal bleeding. The demonstration in the 
roentgenogram of the bulge of the uterus 
is very helpful additional evidence in es 
tablishing the correct diagnosis. 

Some of our late ‘extra-uterine cases 
came in with the history and signs of preg 
nancy but they had begun to menstruate 
again. In these the fetus was dead. Others 
came in with signs of severe concealed 
hemorrhage caused by separation of the 
placenta from its attachment. In all these 
cases the roentgen examination contribut 
ed materially in establishing the diagnosis 
of abdominal pregnancy. 


Fic. 18. Pregnancy. Aerogram reveals a fibroid 
the lower uterine segment which resembles | 
centa previa. 
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SUMMARY 


We have demonstrated by roentgen 
study the conditions enumerated below 
and briefly referred to their practical value: 

1. The site of the placenta. 

2. Placenta previa—central and partial. 

3. Premature separation. 

4. Polyhydramnios. 

5. Extra-uterine pregnancy. 

6. Some tumors causing dystocia. 
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DISCUSSION 
Dr. Joun R. Carry, New York City. With 


the increasing interest in soft tissue roentgenog- 
raphy, Drs. Snow and Rosensohn’s paper is 
very timely. I have had the opportunity of go- 
ing over their material and find it to be very 
interesting. As is the case with the exploration 
of the soft tissues elsewhere, there are numer- 
ous shadows which, when carefully studied and 
analyzed, give valuable information. Gener- 
ally speaking, in the past they have been neg- 
lected. There is no question that the roent- 
genologist should know the soft tissue anatomy 
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as well as he does the osseous and other struc- 
tures. Success in this field comes as a result of 
diligent study of the normal, and constant at- 
tention to the technical factors. There is no 
branch of roentgen diagnosis where technique 
is more important than in the soft tissues. 

The illumination with which soft tissue roent- 
genograms are viewed is of some importance. 
In all my cases, I like to use illumination of 
various colors, particularly green, red and blue, 
and often in this manner some soft tissue detail 
becomes apparent which otherwise might be 
lost. Also, I think it is of help to use a magnify- 
ing glass. Magnification methods depending up- 
on projection of a certain portion of the film 
have not been successful, due probably to the 
relatively small difference in density of contigu- 
ous structures. 

Dr. Snow says that it is important to recog- 
nize the normal roentgen findings in advanced 
pregnancy. In this he is quite correct. I should 
add that it is equally important to know the 
normal structures throughout the entire cycle 
of pregnancy. It is particularly important to 
recognize hydramnios so that the possibility of 
interpretive errors regarding the position of the 
placenta may be brought to mind. 

The injection of air into the bladder is a harm- 
less procedure and helps in the tissue differ- 
entiation. I agree with Dr. Snow that an 
opaque medium in the bladder will not infre- 
quently hide detail. It does have a place, how- 
ever, where tumor of the uterus is suspected as 
a possible factor in dystocia. The character of 
extrinsic pressure is better studied and possible 
involvement of bladder wall more readily de- 
tected. The localized bulge in the uterine wall 
which Dr. Snow mentions is an interesting find- 
ing in apoplexy of the placenta. Oblique films 
may be of help in demonstrating this. 

In certain instances, as Dr. Snow has men- 
tioned, the rectum may be filled with air after 
a cleansing enema. The mottling caused by gas 
and intestinal contents may be quite confusing. 

Extra-uterine pregnancy is well described by 
Dr. Snow. It gives a fairly definite picture. The 
presence of tumors which may cause dystocia 
can often be suspected. The tumors arising 
from bone are generally obvious. Soft tissue 
tumors may be overlooked unless they contain 
calcium. 
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ROENTGENOLOGIC VISUALIZATION OF THE 
SOFT STRUCTURES OF PREGNANCY 
EXPERIMENTAL EVIDENCE* 


By SOLOMON WEINTRAUB, M.D., Pathologist, Harlem Hospital, and 
WILLIAM SNOW, M.D., Roentgenologist, Harlem Hospital 


NEW YORK CITY 


N THE roentgenogram of advanced 
pregnancy there can be seen a black 
delineation between the fetus and the pla- 
centa. Proof of the nature of the structure 
that causes this black shadow is herewith 
submitted. Incidental to this study, the 


Fic. 1. Roentgenogram of stillbirth immersed in 
water. Water can be seen as a soft shadow which 
engulfs the fetus. This is identical with thé roent- 
gen picture of hydramnios in vivo. Between the 
fetus and the water shadows can be seen the linear 
black line of demarcation caused by fetal sub- 
cutaneous fat. 


roentgen picture of hydramnios was pro- 
duced in vitro which was identical to that 
in v1iv0. 

Snow and Powell! in their original article 


assumed that the black shadow was caused 
by the subcutaneous fat of the fetus. Ude, 
Urner and Robbins? in a later report on the 
roentgenological diagnosis of placenta 
previa recognized the valuable aid of the 
linear blackening that Snow and Powell 
described, but claimed that it was caused 
by vernix caseosa. It was therefore decided 
that further clarification of this question 
was justified not only from a scientific point 
of view, but also because it would focus the 
attention of clinicians on its practical 
importance. 

A stillborn fetus was roentgenographed 
while it was in an aluminum container 
filled with water. Not only was the vernix 
removed from this specimen but large 
areas of superficial skin were also peeled 
away. Despite this, the same linear black 
shadows were produced on the film. It was 


Fic. 2. Photograph of a longitudinal section of ! 
lower extremity. Note thickness of subcutan 
fat. 


* Presented before the Radiological Section of the New York State Medical Society, April 27, 1939. 
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thus evident that the picture could not be 
caused by vernix (Fig. 1). 

Next, a longitudinal section of one of the 
lower extremities was made. This exposed 
to view the long bones surrounded by 
muscles, which in turn were surrounded by 
layers of fat, which in turn were covered 
by the integument (Fig. 2). A roentgen 
examination of this prepared specimen 
showed three degrees of density on the film 
(Fig. 3). There was the bony type which is 
obvious; surrounding this was a gray type 
which conformed to the muscles, and sur- 
rounding this was a black type which con- 
formed to the subcutaneous fat. 

To establish further proof a quantity ot 
vernix caseosa was obtained and rolled 
into a ball about 1.5 cm. in diameter. This 
was placed next to the prepared longitudi- 
nal section of the lower extremity and both 
were simultaneously roentgenographed. 
The thickness of the ball of vernix caseosa 


- MUSCLE 


Fic. 3. Roentgenogram of specimen seen in Figure 2. 
Compare thickness of muscle and fat as seen in 
Figures 2 and 3. Vernix caseosa and superficial 
skin had been removed. 
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Fic. 4. Roentgenogram of specimen seen in Figure 2 
with ball of vernix caseosa next to it. The density 
of the latter is more that of muscle than that of 


fat. 


was less than that of the muscle or subcu- 
taneous fat. The density of this body was 
approximately that of muscle, and de- 
cidedly not that of fat as is shown, on the 
film (Fig. 4). 

Figure 1 shows the linear black shadows 
on all sides of the fetus. In the region of the 
buttocks, back of the neck and thighs it is 
of broad diameter because the greatest de- 
posits of subcutaneous fat are located at 
these sites. Surrounding the fetus can be 
seen the shadow of the water, the picture 
being identical with that of hydramnios 
in vivo on roentgen examination as de- 
scribed by Snow and Rosensohn.? It is ex- 
tremely important to call attention to this 
because hydramnios is a serious hindrance 
in the recognition of the soft tissues of 
pregnancy on roentgen examination. It is 
particularly confusing because its appear- 
ance may be identical to that of the shadow 
of the placenta itself. In the presence of 
hydramnios characteristic geographic shad- 
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ows surround the fetus, whereas it is ex- 
tremely unlikely that this would occur 
with the placenta alone. 


SUMMARY 


1. Attention is again called to the black 
line of demarcation seen between the fetus 
and placenta on roentgen examination. 

2. Experimental proof is presented to 
show that the blackening of the film is evi- 
dence of the fetal subcutaneous fat. 

3. Experimental proof is presented to 
show that vernix caseosa does not produce 
the shadow under consideration; and that 
instead vernix caseosa casts a shadow of 
the same degree as that caused by muscle. 
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4. The roentgen picture of hydramnios 
has been produced in vitro which was identi- 
cal with the roentgen picture originally 
recognized in vivo by Snow and Rosensohn. 
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SYMPUS MONOPUS 
REPORT OF A CASE* 
By M. H. POPPEL, M.D. 


Associate Roentgenologist, Beth Israel Hospital 
NEW YORK CITY 


SYMPUS, sympodia or symmelia is a 
monstrosity in which the lower limbs 
are fused to a greater or lesser degree and 
more or less imperfectly developed, to- 
gether with some defect in the bony pelvis. 
The term monster or monstrosity (terat- 
ism) is properly applied to the fetal indi- 
vidual in its entirety, and to an extreme 
condition of physical malformation causing 
more or less interference with physiologic 
functions. 

Normal growth is dependent upon the 
normal correlation of certain fixed physio- 
logic laws, any deviation from which will 
result in abnormalities. This deviation is 
invariably the action of some extraneous 
force such as toxic, traumatic, mechanical, 
actinic or chemical, and manifests itself by 
a retardation of the rate of growth. 

The fusion of the lower limbs is a condi- 
tion that can occur only in the absence or 
reduction of the structures which normally 
intervene between them, i.e., the caudal end 
of the vertebral column and the cloaca. 
Narrowing of the tail end due to reduction 
of the vertebral column is probably due to 
a deficiency in the vascular supply. Such a 
narrowing causes approximation of the 
lower limb buds with resultant monstros- 
ity. 

Sympodia constitute about 1 per cent of 
all monstrosities. There are three types: 

1. Sirenomelia or sympus apus, which is 
a mermaid-like creature in which the lower 
portion of the trunk tapers off into a point 
or stump without any pedal extremity and 
with only rudimentary ankle bones. This is 
the most common type. 

2. Uromelia or sympus monopus, in 
which the ankle bones are present, the ex- 
tremity terminating in a single fused foot. 
This is the rarest type. 


3. Symmelia or sympus dipus, which 
presents two more or less distinct feet at- 
tached to the fused limbs. 


CASE REPORT 
Mrs. G., white, aged twenty-six, admitted to 
the Beth Israel Hospital on April 1, 1937. 
Family History. Negative. 
Previous History. Negative except for a myo- 
mectomy in 1934. 


Fic. 1. Sympus monopus. 


Obstetrical. Para 1, gravida 2. The previous 
pregnancy (before the myomectomy) was nor- 
mal in all respects with a spontaneous delivery 
of a normal baby. 


Menstrual History. The last period was August 
7, 1936 (eight months ago). 


* From the Department of Roentgenology of the Beth Israel Hospital, New York, Dr. I. Seth Hirsch, Director. 
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Physical Examination. There is a viable fetus 
in the breech presentation with a fetal heart 
' rate of 160. 


Subsequent Course. A stillbirth (monstrosity) 
weighing 5 pounds was delivered by a breech 
extraction, the entire labor lasting six hours. 

The roentgen examination of the stillbirth 
visualizes a premature fetus of about eight 
months’ size with no evidence of any air in 
either the lungs or in the gastrointestinal tract. 

The skull is normal in all respects. 

The cervical spine has seven segments all 
having their three primary centers of ossifica- 
tion present. There are bilateral cervical ribs 
arising from the seventh cervical. 


Fic. 2. Sympus monopus. 


Fic. 4. Sympus monopus. 


The dorsal spine contains twelve segments. 
There is incomplete ossification of the primary 
centers for the upper five segménts with a 
hemivertebra at the fourth segment. The lowe: 
seven segments show normal ossification of th« 
primary centers. There is a dextrorotator) 
curvature of the dorsal spine with the apex o! 
the curvature at the fifth dorsal segment. 

The ossification centers for the shoulde: 
girdles, upper extremities and the thorac 
cage are normal. 

There are six lumbar segments all havi 
normal ossification in their three prima! 
centers. 

The sacrum contains a few rudimentary a! 
under-developed ossification centers. 

There are no centers visualized for tl 
Fic, 3. Sympus monopus. coccyx. 
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The primary centers for the ilia and the pubic 
bones are normal. There are no primary centers 
visualized for the ischia. 

The lower extremities are completely fused 
and are fixed at right angles in a forward direc- 
tion to the long axis of the spine. 

The proximal portion of the monopus, rep- 
resenting the fused thigh areas, contains one 
large long bone which shows evidence of hav- 
ing resulted from the fusion of the primary 
centers of each of the femora. This fused double 
femur is widened at the proximal end and shows 
marked flaring at the distal end. It is normal in 
length and almost twice the thickness of the 
normal femur. There are no capital epiphyses 
present. There are two epiphyses present at the 
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distal end, each representing the normal distal 
femoral epiphysis. 

The portion of the monopus representing the 
fused legs contains two normal tibiae with a 
normal single fibula placed between them. There 
are no epiphyseal centers present either at the 
proximal or at the distal ends of the leg portion. 

The region just distal to the fused leg portion 
contains a single center of ossification which 
represents one of the calcanei. 

At this point the distal portion of the mono- 
pus acutely folds upon itself in a dorsal direc- 
tion for 180 degrees and comes to lie parallel 
to the distal end of the leg. This represents the 
fused feet and contains centers for two meta- 
tarsal and six phalangeal bones. 
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STENOSING ESOPHAGITIS ASSOCIATED WITH 
DUODENAL ULCER 


REPORT OF A CASE 


By I. KLEIN, M.D., and W. HOCHBAUM, M.D. 


NEW YORK CITY 


HERE is reported in medical literature 

a certain number of peptic ulcers oc- 
curring at the same time in both the 
esophagus and duodenum. However, this 
condition is sufficiently uncommon to make 
the case we are reporting of interest and 
value. 

Mr. G., white, aged forty-six, was referred 
to us on January 9, 1937. At that time he was 
complaining of weakness, dysphagia and loss 
of weight. He described the onset of his illness 
in this way. In 1934 he was disturbed by acute 
discomfort in his chest. The symptoms con- 
tinued for some time and were finally traced 


Fic. 1. Roentgenogram after gastroenterostomy. 


to a duodenal ulcer. On September 17, 1935, 
the patient was admitted to a local hospital 
At that time he had a duodenal ulcer, hema- 
temesis and tarry stools. A laparotomy was 
performed a month later and a large duodenal 
ulcer was found in the first portion of the 
duodenum. A posterior gastroenterostomy was 


performed (Fig. 1). 


On November 19, 1935, the patient was r 
admitted to the hospital. He was complaining 
of an inability to retain food. An esophagos 
copy showed the lower half of the esophagus 
extensively involved in tumorous masses, soft 
to the touch, overladen with a fibrinous exu 
date. Some were ulcerated but with little or no 
bleeding. A month later a gastrostomy was 
performed. The report of the pathological 
laboratory on tissue removed for biopsy was: 
“Sections show diffuse necrosis, numerous 
hemorrhages, widespread granulation tissue. 
Many blood vessels are noted. There is no evi 
dence whatever of neoplasm. In spite of this, 
however, I feel that this is a case of carci- 
noma.... ” The patient was discharged a 
month later. He was receiving nourishment 
through a gastrostomy tube. 

When the patient came to us a year later, h 
was still fed through the gastrostomy tube. At 


Fic, 2. Roentgenogram showing esophageal! 
stricture. 
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this time a roentgen examination showed an 
area of incomplete stenosis commencing just 
above the diaphragm and extending for a dis- 
tance of 2 cm. (Fig. 2). 

An esophagoscopy performed at the time 
showed a diaphragm across the lumen approxi- 
mately 35 cm. from the upper teeth or just 
above the cardiac end of the esophagus. This 
diaphragm had a small perforation about 3 
cm. in size, eccentrically located. There was 
moderate dilatation of the esophagus proximal 
to the diaphragm. The left lateral wall of the 
diaphragm was irregular after the manner of a 
scar, but the mucous membrane was relatively 
normal everywhere. A tiny bougie was passed 
through the esophagoscope and no further 
stricture was encountered. The stricture was 
then dilated until the largest bougie which 
could be passed through the esophagoscope 
was reached. Further dilatation was resorted to 
until a No. 43 Vinson-Plummer bougie could 
be passed. 

A final examination at the beginning of the 
current year showed the patient to be in good 
condition with a gain of 28 pounds. His symp- 
toms had entirely disappeared and the roent- 
gen examination showed the removal of the 
stenotic area (Fig. 3). 
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Fic. 3. Roentgenogram taken after esophageal 
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THE RADIUM TREATMENT OF ANGIOMA IN 
CHILDREN* 


By RALSTON PATERSON, F.R.C.S. (Ed.), D.M.R.E., and 
MARGARET C. TOD, F.R.C.S. (Ed.), F.B.A.R. 
From The Holt Radium Institute 
MANCHESTER, ENGLAND 


NGIOMA or nevus is the common 
birthmark; it may cause such marked 
disfigurement that it influences the whole 
life of the individual, or may even in ex- 
treme cases produce a grave disability. The 
condition is always a mesothelial tumor 
and the cells which compose it are endo- 
thelial cells determined to the formation of 
blood and lymph vessels. It is a congenital 
abnormality resulting in excessive prolifer- 
ation of these cells, described as hemangio- 
blasts, and the degree of differentiation 
varies from the type where the cells form 
a solid tumor with little or no attempt at 
canalization to the formation of apparently 
normal blood or lymph vessels. The con- 
ception still found in many textbooks of a 
small system of vessels which have not 
become united to the vessels which carry 
the normal circulation is no longer ac- 
cepted, nor is the explanation that the 
characteristic color is produced by the 
normal capillaries of a vascular stroma 
showing through the thin epidermis. The 
tissue is mesothelial and this stroma with 
the numerous capillaries is an intrinsic part 
of the tumor, so that the flat port wine 
stain of the capillary angioma is in fact a 
neoplasm although no tumor can be felt, 
and it is probable that the cirsoid aneu- 
rysm which appears to consist of fully 
formed vessels must also be included in the 
group, although it will not be discussed 
here. 

From the point of view of treatment it is 
convenient to divide the angiomas into 
three types: (1) capillary; (2) compact; 
(3) cavernous, but it must be remembered 
that the tumor is usually classified from the 
predominating type, either two or three 
different arrangements of neoplastic tissue 
being present. 

(1) Capillary. This is the port wine 


stain, a flat purplish discoloration often 
covering large areas. It consists of a rather 
loose stroma with enormous numbers of 
capillaries in which blood is circulating, 
and usually contains many partially 
formed vessels not yet canalized. The over- 
lying epidermis tends to be very thin. 

(2) Compact. This term usually refers to 
the rare solid angioma which consists of 
masses of hemangioblasts which have not 
differentiated to form vessels. These are 
sometimes found within the skull, and may 
be confused with meningioma. If they are 
in the subcutaneous tissues the characteris- 
tic discoloration is absent, and they may 
be mistaken for fibromas. 

(3) Cavernous. All palpable tumors when 
combined with the characteristic discolora- 
tion of the hemangioma are usually re- 
ferred to as cavernous. This is due to a 
misconception, the neoplasm consisting of 
a mixture of solid masses of hemangio- 
blasts and the very vascular stroma al- 
ready described. It is, however, convenient 
to use the term because it includes a group 
of tumors which show a specific reaction to 
radiation. Properly used the term “‘cavern- 
ous” infers the presence of large blood 
spaces within the tumor lined with endo- 
thelial cells and often communicating with 
numerous tortuous venous channels in 
which large phleboliths form. Such tumors 
if untreated may later become malignant, 
when they should be described as angiosar 
coma, the term nevocarcinoma being re 
served for malignant melanoma. 


TREATMENT 


Three main methods of treatment have 
been tried: (a) surgical excision; (4) cauter 
ization; (c) irradiation. 

(a) Surgery. When the lesion is small anc 
there is plenty of tissue available to clos 


* Paper read at the Fourth Annual General Meeting, British Association of Radiologists, Belfast, May 13-14, 1938, 
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the incision without tension a small linear 
scar results, and a safe and permanent cure 
is obtained, but if the lesion is on the face 
or involves a large area on trunk or limbs 
the cosmetic result is not perfect. Keloid 
formation is a not uncommon sequel. 

(6) Cauterization. Cauterization by CO, 
snow, electrolysis or diathermy may be 
used for very small lesions, electrolysis be- 
ing the best method of treating “spider” 
nevi, but for any larger lesion the white 
scarring produced is unsightly. 

(c) Irradiation. Irradiation either with 
gamma rays or filtered roentgen rays is the 
method of choice for all but capillary 
angiomas. For small lesions, beta radiation 
with unfiltered radium is sometimes advo- 
cated, and larger lesions are treated by fit- 
ting the beta plaques to different areas, 
but this method has the same disadvantage 
as CO, snow in that it leaves a white scar 
much more obvious than that left by 
gamma radiation. Filtered roentgen radia- 
tion at ordinary deep therapy levels pro- 
duces the same effect as gamma radiation, 
but in treating young children it is difficult 
to keep them still and the greater depth 
dose is a disadvantage if an epiphysis 
comes into the field of radiation because of 
the possible interference with the growth of 
the bone. 


GAMMA-RAY TREATMENT IN MAN- 
CHESTER RADIUM INSTITUTE 


The object of this paper is to stress the 
fact that irradiation is a safe, certain 
method of curing these tumors, not a 
second resort to be attempted after CO, 
snow and other minor procedures have 
failed. It is justifiable to attempt the 
gamma-ray treatment of any angioma; 
there is no known satisfactory method of 
treating capillary types, the doses given 
do no harm, and if no response is obtained 
the attempt is abandoned. If there is any 
thickness of tumor tissue, this will be re- 
duced and the discoloration will improve. 
Some indication is obtained by noticing 
the degree of blanching on pressure; if the 
capillaries empty easily, some soft vascular 
neoplastic tissue is present. The compact 
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type responds well, and the so-called 
“cavernous, really mixed, may completely 
disappear. The true cavernous angioma 
also does well, and blood spaces may be 
obliterated but the tortuous vessels usually 
remain although with a much decreased 
blood content. 

The best time to treat is during infancy, 
from three months to two years. It is prob- 
able that a good many of these tumors will 
disappear spontaneously about the fifth 
year, but this is a long time to wait with an 
unsightly tumor when the process of cic- 
atrization can so easily be hastened with- 
out risk of permanent damage. The dose is 
modified to some slight extent according 
to age, and must be kept low enough to 
avoid any but very slight reactions. Al- 
though it is preferable to treat early, treat- 
ment is not contraindicated at any age, 
but as a rule angiomas persisting into adult 
life are capillary or else they are very large 
tumors, the radiosensitive nature of which 
has not been recognized. Marked improve- 
ment may follow irradiation even in the 
rare but interesting “hemangiomatosis,” 
where there are multiple tumors involving 
large areas including the brain, but as a 
rule confined to one side of the body, not 
crossing the midline. 

Our method of giving gamma radiation 
to these young children is to use radon; the 
emanation is sealed into silver seeds which 
are destroyed when the dose prescribed 
has been given. These silver radon seeds 
are applied on a mould built up. from 
elastoplast or elastoplast felt, the method 
of making the mould being that described 
by Johnstone.* The distribution of the 
seeds follows the rules of the radium dos- 
age system, the usual arrangement being 
the ideal circle which obtains homogeneous 
irradiation by making the ratio of the 
diameter of the treating circle to the ra- 
dium skin distance as just under 3:1. The 
dose is calculated from graphs which give 
for the area treated the milligram-hours 
required. The mother is told to remove and 
burn the entire mould at a fixed hour when 


* Johnstone, A. S. Adhesive applicator for radium therapy. 
Brit. F. Radiol., 1935, 8, 298-305. 
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T.B.- No. 13.048 -AGE 14 MONTHS. 


ONE GOLD SEED IMPLANT 
OF 1.900 r. 

ONE ELASTOPLAST MOULD 
OF 1000 
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Fic. 1. Hemangioma of cheek before and after treatment, with diagram showing method of treatment. Not: 
scarring due to CO, snow persisting when discoloration is almost invisible. 


the dose calculated and prescribed has been 
delivered. The dosage rate is adjusted so 
that this takes five or six days. 

If radon is not available, radium needles 
can be stitched to the elastoplast, and the 
baby brought back to hospital to have the 
elastoplast mould removed,, thus allowing 
out-patient treatment with only slight risk 
of loss of radium. 

In certain situations—near the eye, on 
the lip, or on the nostril—or if the tumor is 
very bulky, elastoplast moulds are not 
satisfactory because of the irregular sur- 
face and the difficulty of getting the plaster 
to adhere. Such lesions are best implanted 
with seeds containing radon filtered with 


BT 4 MONTHS, 


ONE GOLD SEED IMPLANT. 
or 2000 r. 

ONE ELASTOPLAST MOULD. 
OF L000r. 


0.5 mm. of gold. The seeds are very small 
and can be left permanently in the tissues 
without producing obvious changes. 

Two plans may be followed in implant 
ing these seeds: (1) The seeds are arranged 
according to the dosage rules in circles or 
rectangles, and the dose is calculated at a 
distance of 0.5 cm. from the plane formed 
by the multiple sources. Unless the lesion 
is small, a center spot or an inner circle is 
needed, or if a rectangle is used cross bars, 
and as the large number of seeds is not very 
practical, larger tumors are implanted with 
removable radium needles. If seeds are not 
available, very small needles with small 
radium contents make excellent implants, 


Fic. 2. Hemangioma of cheek and ear before and after treatment, with 
diagram of method. No previous treatment. 
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Fic. 3. Hemangioma of scalp before and after treatment, with diagram 
of method. Note normal growth of hair. 


but it becomes necessary to keep the baby 
in hospital during treatment. (2) A single 
radon seed of comparatively high content is 


TABLE 


(A) Elastoplast Mould 
(a) With radon seeds—s-—6 days (out- 
patient) 
(b) With radium needles—in short time 
(c) With radium needles stitched to felt— 
days (out-patient) 
(B) Implant 
(a) With radon seeds not removed 
(i) planar calculation 
(ii) point source 
(b) With radium needles 


implanted at the center of the tumor, and 
the dose is calculated for a sphere of tissue 
irradiated from a point source. This 


No 3648 -AGE 3 YEARS. 


Ww 


4 STENT MOULDS 
OF 73Gr EACH. 


method is useful for bulky lesions such as 
the compact angiomas found in the sub- 
stance of the cheek. In such cases a slight 
degree of central scarring may be an ad- 
vantage. These methods are summarized 
in Table 1. 


DOSAGE 


The amount of radiation necessary to 
secure complete disappearance of the angi- 
oma varies greatly, and the only safe rule 
is that no individual treatment should de- 
liver a dose high enough to produce at any 
time any obvious reaction of normal tissue. 
The mother when reporting should always 
be asked if the skin became red or irritable, 
and even a slight reaction should be re- 
garded as an indication that the dose 


Fic. 4. Compact angioma of orbit before and after treatment, with diagram of method. 
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should be lower at the next application. As 
a result of considerable experience, our 
dose for treatment with elastoplast moulds 
has been fixed at 1,500 r over four days, or 
1,000 r over two days, repeated at two- 
month intervals. Two or at the most three 
such applications are usually enough, but 
if after waiting a year the tumor still needs 
treatment, the course can safely be re- 
peated. The interval must never be less 
than two months. Occasionally a small 
outlying portion of the angioma remains 
which can be treated separately. One or 
two gold seeds are implanted in the center 
of the persistent area, thus localizing the 
radiation and avoiding a further dose to 
the previously irradiated tissues. 

Sometimes a combined implant and sur- 
face application is planned, the implant 
dealing with the deep part of the tumor and 
the mould with the superficial discolora- 
tion. There is no absolute rule about the 
dose delivered, but 1,500 r is safe for either. 

If implant only is planned from the be- 
ginning, it is possible to give rather higher 
individual doses to avoid numerous retreat- 
ments. For very young children, 2,000 r, 
and for older children, 3,000 r from plane 
implants, or 1,000 r at 2 cm. from a point 
source usually produces complete disap- 
pearance with one treatment. Slightly 
higher doses can be given on trunk and 
limbs where the cosmetic result is less im- 
portant. Improvement sometimes con- 
tinues for some time after an implant, and 
retreatment should not be undertaken too 
soon—an interval of six months is 
practical. 


RESULTS OF TREATMENT 


The number of cases treated at the 
Manchester Radium Institute from 1933 
to 1936, inclusive, is 150, and as a rule the 
children only attend for about a year after 
the lesion is considered to be cured. It has 
therefore not been possible to see them all 
personally, and the notes and photographs 
in the history sheets have had to be ac- 
cepted as adequate. The claims put for- 
ward for the treatment by radium may 
seem to be too sweeping when it is remem- 
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bered that in some cases where the history 
is annotated “Well” some scarring was 
present. It is, however, true that in all 
these cases the angioma has completely 
disappeared, and the scars are often the 
result of attempts to treat with CO, snow 
before sending the baby for radiotherapy, 
or to the thin skin over the lesion accentu- 
ating the slight degree of atrophy following 
irradiation. In some cases, the slight scar 
stands out because of lack of pigment when 
the complexion is dark, or the baby is sun- 
burnt. The results and methods of treating 
the cases in which good results were ob- 
tained are given in Tables 1m and 11. 


Taste II 
RESULT OF TREATMENT OF ANGIOMA 
HOLT RADIUM INSTITUTE—1933-1936 
Type of | Total | Well |] Not 
Angioma | Treated, Tmproved 
Capillary | 16 | fe) 8 8 
Compact or | 
cavernous | 34 129 5 
Totals | 150 129 | 13 8 
Taste III 


METHODS OF TREATMENT OF 129 CASES 
ANNOTATED WELL IN TABLE II 
Type of Treatment Number 

Well 

Elastoplast mould 93 

Stent mould 2 

Implant and mould combined 

Implant alone 29 


Total 129 


The treatment of angioma by radium is 
thus seen to be effective, and when prop 
erly controlled is without danger. The es 
sentials are repeated low dose at correct 
intervals; this we suggest to be 1,500 r 
every two months, although other arrang« 
ments will be equally effective. If dosag 
is carefully calculated, and treatment is not 
continued indefinitely when it is obvious 
that a tumor of unusual resistance has bee! 
encountered, a good cosmetic result with 
out risk of damage to the skin may b 
expected. 
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IRRADIATION WITH SMALL DOSES IN THE TREAT- 
MENT OF FUNCTIONAL GYNECOLOGICAL 
CON DITIONS* 
By IRA I. KAPLAN, B.Sc., M.D. 
Director, Division of Cancer, Department of Hospitals; Director, Radiation 
Therapy Department, Bellevue Hospital 


NEW YORK CITY 


> upon the biological effect of 


roentgen rays and radium on human 
tissues and organs, an entirely new system 
of therapy has been developed employing 
these agents. At first only the destructive 
effects of radiation were considered of ther- 
apeutic value. Now, since we have a better 
understanding of the physiological response 
of body functions to radiation, roentgen 
and radium therapy are employed to con- 
trol various endocrine dyscrasias and dys- 
function of vital organs. 

Functional disturbances associated with 
gynecological conditions were among the 
first of the abnormal phases effectively 
treated with irradiation. Because this pro- 
cedure was originally found to be a specific 
therapy for suppressing menstruation, many 
regarded it as logical that if properly em- 
ployed in smaller dosages it might, instead 
of suppressing the menses, stimulate these 
functions which, for some reason, were dor- 
mant or sluggish. Thus it was that roentgen 
therapy was suggested for the treatment of 
amenorrhea and sterility. 

In many women who are desirous of 
bearing children, when all other efforts have 
failed to bring about this result roentgen 
therapy in many instances has proven 
effective. Amenorrhea, when due to func- 
tional disturbances, is also amenable to 
roentgen therapy. 

In the course of our work in a large gen- 
eral hospital, we are asked to treat by ir- 
radiation numerous benign and malignant 
conditions, and among these patients are 
women who have for long periods been 
treated with various medications for amen- 
orrhea and sterility but without avail. It is 
in such cases that roentgen therapy very 


often provides a cure, and in 1930 and 
again in 1931 we published a report of 
successful results from such therapy in a 
small group of cases. The present study in- 
dicates the results in the treatment of 194 
married women who suffered with per- 
sistent amenorrhea and sterility. In this 
group, 131 cases were seen in private prac- 
tice, and 63 were cases referred to the radia- 
tion therapy service at Bellevue Hospital. 

The results of our study have served to 
strengthen our belief that in no other field 
of gynecology is irradiation more helpful 
and promising than in the treatment of 
functional disturbances of the ovary and in 
sterility. 

In 1926 Rubin reported successful re- 
sults in the treatment of patients with 
amenorrhea and sterility with roentgen ir- 
radiation. In 1927 Seitz reported 118 suc- 
cessful results in 209 cases of amenorrhea 
treated in this manner. Recently Mazer 
and Spitz reported beneficial results in 50 
per cent of cases in their series treated for 
sterility. 

As to the explanation of the action of the 
roentgen rays, this is not quite understood, 
but several apparently plausible explana- 
tions may be noted. 

Although as long ago as 1905 Halber- 
stadter first demonstrated the definite sen- 
sitivity of the ovaries to roentgen rays, the 
reaction has not as yet been fully made 
clear, nor the biological action on the ovary 
entirely explained. We do not yet know the 
real cause of menstrual bleeding, although 
recent endocrinological studies have shown 
an undoubted relationship between the 
pituitary, thyroid, and ovary. This inter- 
relationship has been recognized for many 


* Read at the Fifth International Congress of Radiology, Chicago, IIl., Sept. 13-17, 1937. 
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years, but only recently did Hartman and 
his coworkers definitely demonstrate that 
the pituitary is concerned in menstrual 
bleeding. Crossen and Crossen state that 
ovarian function is activated by the pitui- 
tary and the latter by other endocrine in- 
fluence. Lacassagne holds that one-third of 
the anterior lobe of the pituitary is alone 
sufficient to preserve genital activity and 
that a definite minimum of anterior lobe is 
required to maintain normal physiologic 
balance of ovarian function. Johnstone 
states that the cause of amenorrhea is a 
very complex affair and must be something 
that activates the whole triangular mecha- 
nism of the pituitary, the ovary and the 
uterus. 

At present we are inclined to attach 
prime importance to the pituitary as the 
factor controlling menstrual function. Does 
roentgen irradiation of the ovaries activate 
that “bleeding factor” of the anterior pi- 
tuitary which then produces menstrual 
bleeding, as suggested by Wilson and Kurz- 
rok? It is evident that normal genital 
function of the female depends upon the 
proper correlation between the pituitary, 
the ovary and the uterus. Aschheim and 
Zondek have proved that the pituitary 
produces its effect only when the ovary is 
present. Allen states that the anterior pi- 
tuitary controls and maintains the action 
of the ovaries and Novak ascribes this 
control to the gonadotropic hormones pro- 
duced by the basophile cells. 

Béclére was the first to report the effect 
of roentgen irradiation on the pituitary. 
Lacassagne has shown that the anterior 
lobe of the pituitary is most resistant to 
destruction by irradiation, and therefore 
therapeutic irradiation of the pituitary is 
not harmful. Werner found that roentgen 
treatment of the pituitary stimulated men- 
strual reaction and because of this so-called 
stimulative action Borak suggested pitui- 
tary irradiation for mitigating climacteric 
symptoms of early menopause. 

Frank states that in the normal, mature, 
fertile woman the ovary secretes two hor- 
mones, the estrogenic factor and the pro- 
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gestational factor, and that normal genital 
function is dependent on the synchronism 
of pre-pituitary estrogenic and progesta- 
tional blood cycles. Mazer agrees with 
Frank that the normal menstrual cycle 
depends upon the balanced activity of the 
two ovarian hormones. Mazer and Andrus- 
sier emphasize the definite dependence of 
ovarian function upon hormonal stimula- 
tion from the pituitary. Corner states that 
progestin, the hormone of the corpus lu- 
teum, will help cases of sterility and habit: 
ual abortion, caused by lack of corpus 
luteum as it acts as a menstruation sup- 
pressor. Allen says experiments have shown 
that surgical removal of the corpus luteum 
brings on menstruation. Cystic conditions 
of the ovaries may readily produce amenor- 
rhea or sterility, and, as Stein and Leven- 
thal have shown, endocrine therapy is of 
little avail in such conditions, mechanical 
means constituting the only procedure for 
relieving the condition. 

Although roentgen treatment to the pi- 
tuitary alone appears to be efficacious, it 
does not account for the favorable results 
in all our cases as only 18 received this 
treatment. 

Does roentgen radiation act mechani- 
cally, as in the case of polycystic ovaries 
which are relieved (Stein and Leventhal) 
by mechanical destruction of the cysts? 
In our series, one case had cystic ovaries 
proved at operation. Sterility was relieved 
by roentgen therapy, perhaps by destruc 
tion of the cysts. Does it destroy the corpus 
luteum which suppresses menstruation, ac- 
cording to Corner, or does it stimulate 
general normal interchange of hormones 
which produces normal pituitary, ovarian 
and uterine function and thus allows for 
menstruation and subsequent pregnancy: 

Hutton and his coworkers, in their study 
of the action of roentgen rays on the mech 
anism of blood pressure control have 
definitely shown that the rays have an ap 
preciable effect on the endocrine system. 
In our own observations we have noted 
that irradiation of the ovaries in castration 
doses inhibited epileptic attacks which ac 
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companied normal menstruation, suggest- 
ing some relationship to the brain. The 
effect upon the rest of the endocrine sys- 
tem, if applied to the ovaries, may also be 
assumed to be reciprocal. 

Wilson and Kurzrok state that actual 
bleeding occurs only if the bleeding hor- 
mone is not inhibited by the corpus lu- 
teum’ hormone. Does the roentgen ray 
destroy this inhibitory function of the 
corpus luteum? In our series in which 51 
patients became pregnant following roent- 
gen treatment, 10 cases had had previous 
pregnancies, 6 of whom bore normal chil- 
dren and 4 miscarried. Perhaps these had 
a persistent corpus luteum which inhibited 
menstruation and caused subsequent steril- 
ity. Roentgen therapy by destroying the 
corpus luteum, permitted these patients to 
menstruate, conceive and deliver normal 
children. Mazer and Andrussier state that 
organotherapy is far less effective than 
irradiation of the affected endocrine glands 
in the successful reestablishment of men= 
strual periodicity. Taylor likewise has 
shown that organotherapy is of little value 
in controlling mastitis associated with men- 
strual disorders, and states that roentgen 
therapy is often of definite therapeutic 
value in this condition, the irradiation 
achieving the result through the endocrine 
system. 

Wolf, investigating endometrial biopsies 
obtained from cases of amenorrhea, states 
that the symptoms may be the result of: 
(1) Absence of function of the anterior 
pituitary lobe where the gonadotropic 
hormones originate. The endometrium is 
atrophic. (2) Excessive amount of follicle 
stimulating hormone, producing single or 
multiple granulosa cysts in the ovary 
without corpus luteum formation. The en- 
dometrium is hyperplastic (polyhormonal 
amenorrhea of Zondek). (3) Excess of lu- 
teinizing gonadotrophic hormone which 
results in a persistent cystic corpus luteum 
of the ovary. The endometrium is in the 
pre-menstrual phase. 

In Wolf’s opinion roentgen therapy di- 
rected to the pelvis is of no avail in Group 
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I, yet we have very numerous instances of 
apparent stimulation of pituitary function 
in this group. In Group 2 the roentgen 
ray, he states, destroys the persistent fol- 
licle, resulting in anovulatory bleeding and 
the results are generally good. In the third 
group, roentgen irradiation, by destroying 
the persistent corpus luteum, causes bleed- 
ing from a pre-menstrual endometrium. In 


_ our work with the treatment of neoplasms 


we have had frequent examples of actual 
tissue destruction by roentgen irradiation 
and can readily conceive of such a result 
on the follicle cysts. 

Whether roentgen irradiation directly 
affects the ovary, the uterus, or the pitui- 
tary, or is an indefinite endocrinological 
factor stimulant is debatable. None the 
less, the fact remains that it has been a 
definite factor in the successful treatment 
of the cases herein reported. 

In our opinion no other treatment so 
far devised, including organotherapy, has 
yielded as satisfactory or equally good re- 
sults. The early enthusiasm aroused by en- 
docrine studies along this line has so far 
been followed by disappointment. Stein 
and Leventhal have shown that endocrine 
therapy is of no avail in cases of cystic 
ovaries, amenorrhea and sterility. Many 
of our patients were given irradiation only 
after prolonged endocrine therapy had 
proved unavailing. 

In all instances some form of endocrine 
therapy, including tablets of ovarian sub- 
stances and the newer hormonal sub- 
stances, had been used and found unavail- 
ing. All the cases had previously been 
examined for gynecological abnormalities. 
In many histories previous tubal insuffla- 
tion was recorded and in a large number of 
instances the husband had been examined 
for potency. Kleegman stresses the impor- 
tance of examining the male before treating 
the female for sterility, for quite often 
infertility is in the male and not the 
female. 

In a number of cases previous surgical 
corrective measures or curettage was Car- 
ried out without relief of symptoms. 


2 


TaB_e | 
DETAILS OF 38 MARRIED WOMEN WHO WERE TREATED WITH ROENTGEN THERAPY FOR 
t AMENORRHEA AND STERILITY AND WHO SUBSEQUENTLY BORE NORMAL CHILDREN 
| Previous | Results 
Years of Previous Abortions*| Previous 
Age) Amenorrhea | Sterility Children | or Mis- | Operations | Normal | Abnormal 
| | carriage |Children| Abortion 
A | 28 | 6mo. | 43 ° 1 girl 
A | 28 | I mo. | 2 | 1 girl 
B | 22 | 3 mo. 1 girl 
q B | 24 | 7 mo. | 4 ° I Curettage 2 boys 
B | 24 | 3 mo. 4 fe) ° ° I girl 2 self-abortion 
B | 27 | 6-8 mo. scanty| 3 re) ° Curettage 1 boy 
i B | 29 | Irreg. 6-8 mo. 3 1 boy 
2 C | 26 | Irreg. 1 mo. 6 ° ° fe) 1 boy 
C | 26 | 13 mo. | 5 1 boy 
q Cc | 30 | Irreg. 1 mo. 8 1 stillbirth fe) fe) | 1 boy 
2 D | 32 | Irreg. 6 Married at 14, fe) re) 1 girl 
ae 3 children 
| E | 29 | 3 mo. 7 1 6 yr. old ° Cauterization| 1 boy 
| of cervix 
- F | 28 | 13 mo. 3 Oo ° ° | 2 boys 
F | 29 | Irreg.2mo. | 3 1 boy 
G | 21 | Irreg.3mo. | I ° ° fe) 1 girl 
| 27 | Irreg. 3 mo. 3 ° ° 1 girl 
| 30 | 8 mo. 3 | | 2 girls 
AP | | | (twins) 
| | 1 boy 
G | 34 | Irreg.; scanty 4 fe) fe) For infantile | 1 girl 
4 | | uterus cystic | 
ovary—curettage 
I 24 | Irreg. tyr. | 3 | 2 boys 
J 30 | 14 yr. 5 | boy 
\i1 girl died 
n 4 days 
K | 31 | Irreg. 3 mo. 2 2 boys 
L | 22 | Irreg. 5-8 mo. | 2 fe) ° ° 1 girl 
L 25 Irreg. 5-6 mo. | 3 Curettage I girl 1 abortion 
: L | 27 | Irreg. 2-6 mo. | 8 e) ° ° 1 girl 
M | 24 | II mo. 3 Curettage 1 boy 
| 2 girls 
M | 21 | Irreg. 3 mo. 2 yr. mar- fe) fe) | Hormones | 2 boys | 1 ectopic 
ried. Treated | for 6 mo. 
a | when single 
M | 23 | § mo. 3 | 1 girl | 1self-abortion 
M | 25 | Irreg. 2 mo. 4 fe) | ° ° 1 girl | 
M | 34 Regular 3 ° | 1 girl | 1 miscarriage 
. O | 30 | Irreg. 2 mo. 6 1 stillbirth ° Electric | 1 girl | 2 miscarriage 
ies R | 22 | Irreg. 1 mo. 6 ° ° ° | 1 boy 
| 1 girl | 
R | 28 | Irreg. 1—3 mo. 6 fo) | Oo ° | 2 boys | 
Ss 1% 3 mo. 5 fe) | 1 girl | 
S | 24 | 3 mo. 2 1 boy 
S 31 | 12 mo. | 8 Oo fo) ° 1 boy 
S 33 | Irreg. 1-4 mo. 17 ° fe) Curettage | 2 boys | 1 self-abortior 
I girl 
U | 28 | Irreg. 3 mo. 8 I girl 
ee M*) 31 | Irreg. 6-12 mo. 12 fe) I ° 1 boy 


* Previously included in aborted cases—subsequently successfully delivered. 


Treatment in all cases was limited to 
irradiation with high voltage roentgen 
therapy administered in small doses to 
the ovaries. In many of the cases additional 
roentgen therapy was given to the pitui- 

tary and in a few instances to the thyroid. 
~The factors used were: 200 kv., 4 ma., 
with 0.5 mm. Cu plus 1 mm. Al filter, with 
a target distance of 30-40 cm., and treat- 
ment directed through anterior and pos- 
terior right and left pelvic fields of 9x12 
cm.-I2X15 cm. and to the pituitary area 
on the skin through a 6X8 cm. field. The 
dose given was 75-150 r ( measured in air), 
per field, at weekly intervals, for three 
weeks. The anterior pelvis was treated the 
first week, the posterior the second week 
and the anterior the third week. Occasion- 
ally a fourth treatment was given. The 
pituitary was treated at the same session 
as the anterior pelvis. 

All cases received roentgen therapy to 
the pelvis and 104 cases received additional 
treatment to the pituitary. In 6 cases the 
thyroid also was treated. 


ANALYSIS OF CASES 


Our present report is based upon a study 
of 131 married women who were referred 
to us in private practice, and 63 in clinic 
service during the period from 1924 to 1937 
for treatment of amenorrhea or sterility. A 
substantial number of cases of single 
women treated by us for amenorrhea are 
not considered in this study. We have 
follow-up records on 117 private patients. 
Whether some of the 14 who could not be 
traced responded to the treatment or not 
they are regarded by us in this study as 
failures. While follow-up was possible in 
most of the private cases, unfortunately 
in the clinic it could be done only in 39 
cases because of the economic and social 
status of patients in this group. Of the 194 
cases treated, 159 were followed up and of 
these the menses were regulated in 103 
cases, while in 56 there was no improve- 
ment. The oldest patient treated was forty- 
five years of age and the youngest nineteen. 
The results were most successful in the 
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twenty-one to twenty-nine year group, and 
the next in the thirty to forty-five year 
group. It was noted that the younger the 
patient, the more amenable to the treat- 
ment 

The amenorrhea suffered by the patients 
herewith reported extended for periods of 
from one month to fourteen years and the 
sterility from one to eighteen years. 

Some of the women treated suffered 
amenorrhea or sterility subsequent to pre- 
vious pregnancies. In 33 cases previous 
pregnancies had occurred, in 17 of these 
pregnancy with abortion or miscarriage 
had occurred. 

RESULTS 

Of the 103 patients whose menstruation 
was reéstablished, 51 cases became preg- 
nant. In 52 instances no pregnancy oc- 
curred. Of the 51 cases that conceived one 
is at present in the course of her pregnancy. 

In the private group there was 131 
married women, of whom 117 were fol- 
lowed up. In 79 cases, or 60 per cent, the 
menses was restored; in 52 cases there was 
no improvement. Of the 79 successful 
cases, 44 women conceived, 17 more than 
once, § conceived but aborted and of these 
2 aborted twice. Thirty-eight women went 
to term and gave birth to s0 living children. 
One went to term and gave birth ‘to an 
abnormal fetus. One woman had twin girls, 
both physically and mentally normal, 
women had more than one child. In this 
group there were 27 boys and 23 girls. 
Reports from the parents have in no in- 
stance disclosed any abnormalities or phys- 
ical deformities in these children. The 
oldest child is now twelve years of age. 

In the clinic group there were 63 cases, 
39 of whom were followed up. Of the 39 
cases, in 24, or 61 per cent, the menses were 
restored; in 15 there was no improvement. 
Of the 24 successful cases 7 women con- 
ceived, 3 bore normal children, one woman 
had a stillbirth, one is pregnant at present, 
and 2 became pregnant, delivered but did 
not subsequently report to the clinic. 

None of the patients treated were 
harmed in any way. In no case did men- 
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struation cease where menstruation had 
previously occurred in the usual manner. 

However, there unfortunately still exists 
among the profession a definite prejudice 
against irradiation for therapeutic pur- 
poses because of certain misconceptions or 
hearsay evidence in regard to alleged un- 
controllable harmful effects upon both 
mother and offspring, and these miscon- 
ceptions have caused the profession to 
ignore the successful results obtained by 
irradiation. 

While it is true that roentgen therapy is 
frequently harmful to the unborn child 
when administered to a pregnant mother, 
the harm depending to a great extent on 
the age of the embryo and the amount of 
radiation given, perfectly healthy children 
have nevertheless been born to mothers 
who were irradiated for malignant condi- 
tions during the course of pregnancy. In 
1930 we reported one such case and re- 
cently Neil, reporting a fortunate outcome 
in several of his cases, also cited several 
instances reported by others. 

In our service we have had an untoward 
effect but once, which we reported in 1932. 
In this case treatment was administered 
when there already existed an embryo in 
utero, and the effect of roentgen rays upon 
the embryo is profoundly different from 
that upon unimpregnated ova. 

Because of the successful results secured 
through irradiation in the large number of 
Cases in our series, with subsequent follow 
up of children born of irradiated mothers, 
we feel warranted in reiterating our pre- 
vious conclusions that irradiation, when 
properly given, is harmful neither to the 
mother nor to the offspring, and that it 
has proved a valuable therapeutic pro- 
cedure for treatment of amenorrhea and 
the relief of sterility. 


SUMMARY AND CONCLUSIONS 


Roentgen therapy is of definite value in 
the treatment of functional disturbances 
of the ovary and in sterility. Irradiation is 
applied to the pelvis in most instances, and 
in some cases, to the pituitary as well. 
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Whether to treat only one or both is a 
matter of judgment, based on training and 
experience. 

Careful observation over a number of 
years of children born of mothers so ir- 
radiated shows that such children are in 
nowise abnormal physically or mentally. 


REPORT OF CASES 


Case 1. C. A., June 9, 1925, aged twenty-eight, 
married two years. Menstruated at eleven, always 
irregular. 


Roentgen Treatment: Anterior right and left 


pelvis 200 r 
Posterior right and left 
pelvis 180 r 


Result: Regular menstruation followed, became 
pregnant and a normal baby girl born January, 1927. 

Case 11. E. A., April 16, 1929, aged twenty-eight, 
married 43 years. Menstruated at seventeen, regular 
first year, no menstruation second year, irregular 
thereafter, three to four times per year. Last period 
October, 1928. 


Roentgen Treatment: Anterior right and left 


pelvis 200 r 
Posterior right and left 

pelvis sor 
Pituitary 


Result: Regular menstruation until October, 1935, 
when pregnancy occurred and baby girl was born 
July, 1936. Regular menstruation following. 

Case 11. B. B., May 10, 1927, aged twenty-four, 
married four years. Menstruated at 12} years, regu 
lar till marriage then stopped for a while then began 
menstruation again, irregular three to six months. 
Previous period October 5, 1926. Miscarried Febru- 
ary 22, 1926, at three months, curetted plus biologi- 
cals. Retroverted uterus, enlarged right ovary, obese. 


Roentgen Treatment: Anterior right and left 


pelvis 180 r 
Posterior right and left 

pelvis 18 
Pituitary 750 


Result: Menstruated regularly for nine months, 
then became pregnant, baby boy born November, 
1928. Second boy born May, 1934 (see Fig. 1). 

Case tv. E. B., October 25, 1935, aged twenty 
nine, married three years. Menstruated at fourteen, 
regular for eight years, then irregular six to eight 
months at a time. Treated with endocrines, 
result. 


Roentgen Treatment: Anterior right and left 
pelvis 
Posterior right and left 
pelvis 
Pituitary 19 
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Fic. 1. Case 111. 


Result: Normal menstruation, December 12, 
1935, then became pregnant; normal baby boy born 
December 17, 1936. Regular menstruation since. 

Case v. H. B., March 12, 1925, aged twenty-two, 
married one year. Menstruated at 13} years, always 
irregular ,miscarried August, 1924, then menstruated 
at three month interval, last period January, 1925. 
Roentgen Treatment: Anterior right and left 

pelvis sor 
Posterior right and left 

pelvis over”a two 

week period. 


Result: Menstruated once after treatment, then 
became pregnant; normal baby girl born January 16, 
1926; regular menstruation since. 


Case vi. M. B., October 10, 1927, aged twenty- 
four, married four years. Menstruated at sixteen, 
always irregular three to four months, last period 
July 4, 1927. Had insufflation test May, 1927, gland- 
ular extracts. 


Roentgen Treatment: Anterior right and left 


pelvis 1gor 
Posterior right and left 
pelvis 1sor 


Result: Regular menstruation until December, 
1927, became pregnant; normal baby girl born 
August, 1928, subsequent regular menstruation. 
Pregnant May, 1929, and January, 1926, with self- 
abortion. Regular menstruation at present (see 
Fig. 2) 


Case vu. B. C., October 27, 1927, aged twenty-six, 
married five years. Menstruated at 12}, irregular 
three to five months, worse after marriage, last 
period September, 1926, amenorrhea for thirteen 
months, previous period September, 1925. Obese; 
weighs 145 pounds, body somewhat hairy. 


Roentgen Treatment: Anterior right and left 


pelvis 120 r 
Posterior right and left 
pelvis 180 r 


Result: Regular menstruation, normal baby girl 
born November 27, 1928. 


Case vin. F. C., October 14, 1927, aged thirty, 
married eight years. Menstruated at fourteen, regu- 
lar. August, 1926, stillborn child full term, scanty 
menstruation thereafter, sterile. Large fat woman. 
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Fic. 2. Case vi. 


Roentgen Treatment: Anterior right and left 


pelvis 180 r 
Posterior right and left 
pelvis 1i80r 


Result: Menstruated regularly until May, 1930, 
became pregnant; caesarean section delivery, normal 
baby boy March 18, 1931, regular periods since. 

Case 1x. Y. C., April 20, 1930, aged twenty-six, 
married six years. Menstruated at fifteen, irregular, 


intermittent, last period March 15, 1930, obes 
weighs 172 pounds. 
Roentgen Treatment: Anterior right and left 


pelvis 18 
Posterior right and left 

pelvis 18 
Pituitary 


Result: Regular menstruation for three months f 
lowed by pregnancy, normal baby boy born May 

Case x. B. E., April 6, 1927, aged twenty-nir 
married seven years, has one child six years of ag 
Menstruated at eleven, always irregular, last peri: 
March, 1927, previous period October, 1926. Stout 
woman weighs 154 pounds. Retroverted uterus 
erosion of cervix, cervix cauterized, ovaries norm 
Roentgen Treatment: Anterior right and left 

pelvis 
Posterior right and left 
pelvis 

Result: Regular menstruation till July, 192 
came pregnant and gave birth to a normal baby | 
April 4, 1928, and is now menstruating regularly 

Case x1. G. F., April 8, 1927, aged twenty-n1r 
married three years. Menstruated at thirteen, alwa 
irregular three to nine months. Painful breasts w 
menstruation. Last period February, 1927 
Roentgen Treatment: Anterior right and left 

pelvis 
Posterior right and left 
pelvis 


Result: Menstruated for two months, be 
pregnant, normal baby boy born March 15, 
Second pregnancy 1929 and miscarried at 
month; accidental. 
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Case xu. S. F., April 13, 1931, aged twenty-eight, 
married three years. Menstruated at fourteen, al- 
ways irregular six to nine months, painful menstrua- 
tion and painful intercourse, nervous, breasts swell 
and pain with menstruation. Enlarged thyroid, pulse 
95, slight tremor. 


Roentgen Treatment: Anterior right and left 


pelvis sor 
Posterior right and left 

pelvis 120r 
Pituitary 


Result: Regular menstruation for three months 
followed by pregnancy and normal baby boy, in- 
strument delivery, March 26, 1932. Subsequent 
history—slight tremor, increased nervousness, en- 
larged thyroid; blood pressure 110/70; pulse 84. 
Roentgen Treatment: 600-r to the thyroid over four 

weeks—beneficial. 

Result: Second baby boy born June, 1935. 


Case xu. A. G.; September 27, 1929, aged 
twenty-seven, married three years. Menstruated at 
fifteen, irregular three month intervals, last period 


July 10, 1929. Pain with periods. Obese, weighs 167 - 


pounds. 
Roentgen Treatment: Anterior right and left 
pelvis 180 r 
Posterior right and left 
pelvis sor 
Pituitary 


Result: Menstruated October, pregnant Novem- 
ber, delivered normal baby girl July, 1930. 

Case xiv. G. G., February 18, 1932, aged twenty- 
one, married one year. Menstruated at thirteen, 


irregular, three months, scanty, occasional hot 
flushes, very nervous, tall thin woman. 


Roentgen Treatment: Anterior right and left 


pelvis 120r 
Posterior right and left 

pelvis gor 
Pituitary 6o r 


Result: Menstruation regular, four days each for 
four months. Full term baby girl born March, 1933, 
regular menstruation since. 

Case xv. I. G., September 17, 1926, aged thirty, 
married three years. Menstruated at twelve, regular 
till age of twenty-two then irregular, last period 
May, 1926, scanty. Miscarriage September, 1924, 
curettage July, 1925. 


Roentgen Treatment: Anterior right and left 


pelvis 170 r 
Posterior right and left 

pelvis sor 
Pituitary 100 r 


Result: Menstruated for four months; November, 
1927, gave birth to twin girls, normal. Menstruated 
normally following delivery. September 14, 1930, 
gave birth to a baby boy not quite full term. 
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Case xvi. M. G., January 24, 1929, aged thirty- 
four, married four years. Menstruated at eleven, 
always irregular and scanty. In 1920 operated upon 
for infantile uterus, right ovarian cyst. Married at 
thirty in 1925, menstruation worse, last period 
January 18, 1929, for one day. Getting stouter, 
frequent hot flushes, weighs 135 pounds, quite 
stocky. 


Roentgen Treatment: Anterior right and left 


pelvis 
Posterior right and left 

pelvis 
Pituitary 


Result: Resumption of normal menstruation for 
two months. Baby girl born December 1, 1929, 
caesarean section. 


Case xvul. S. I., October 22, 1924, aged twenty- 
four, married three years, no pregnancies. Men- 
struated at thirteen, regular at first then irregular. 
Last period October 4, 1923. Gaining in weight. 


Roentgen Treatment: Anterior right and left 


pelvis 300 r 
Posterior right and left 

pelvis 120r 
Pituitary 60 r 


Result: December 2, 1924, menstruated; February, 
1925, pregnant. Baby boy born October, 1925. 
Menstruated April, 1926, second baby boy born 
April 26, 1927. November, 1925, menstruating 
normally. 

Case xvi. L. J., July 8, 1927, aged thirty. 
Menstruated at sixteen, irregular; menstruated twice 
then; no menstruation for fourteen years. Married 
five years, no menstruation. Insufflation, tubes open. 


Roentgen Treatment: Anterior right and left 


pelvis 
Posterior right and left 

pelvis 125r 
Pituitary 7517 


Result: Menstruation irregular for three months; 
June, 1931, delivered stillborn term baby boy. 
October, 1933, delivered baby boy normal. October 
1935 delivered baby girl, died four days. Irregular 
menstruation followed, developed eye trouble par- 
tially blind in one eye, roentgen therapy over 
pituitary (diagnosed tumor). 

Case xix. L. K., March 18, 1926, aged thirty-one, 
Menstruated at fourteen, irregular, last period 
December 31, 1925. Insufflation twice. 


Roentgen Treatment: Anterior right and left 


pelvis 1sor 
Posterior right and left 
pelvis sor 


Result: Menstruated in June; August, 1926, preg- 
nant. March 20, 1927, normal baby boy born, 
weighed 7 pounds 7 ounces. June 28, 1929, second 
baby boy born. In 1936 menstruating normally. 
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Fic. 3. Case xx. 


Case xx. E. L., September 17, 1935, aged twenty- 
seven, married nine years. Menstruated at twelve, 
regular till four years after marriage, then irregular. 
Had two years of persistent treatment with endo- 
crines, menstruated only four times, sterile eight 
years. 


Roentgen Treatment: Anterior right and left 


pelvis 235 
Posterior right and left 

pelvis 8or 
Pituitary 100 r 


Result: Normal menstruation resumed until May, 
1936; pregnant, delivered normal baby girl _— 
3, 1937. Regular menstruation since (see Fig. 3) 

Casz xxi. J. L., April 2, 1935, aged twenty-two, 
married two years. Menstruated at fourteen, always 
irregular two months, following marriage three 
months amenorrhea. Increased weight, last period 
December 8, 1934. Uterus small and posterior. 
Roentgen Treatment: Anterior right and left 

pelvis 250 Fr 


Posterior right and left 
pelvis go r 
Pituitary 1sor 
Result: Regular menstruation, normal baby gir! 
born March 30, 1936; menstruation regular since. 
Case xxi. R. L., October 1, 1928, aged twenty- 
five, married three years. Menstruated at ag 
regular till 1923, then irregular. Married, 1925, ir 
regular five to six months with severe pain. Tn 1926 
curettage, insufflation test, glandular treatment, no 


result. 
Roentgen Treatment: Anterior right and left 
pelvis 18 
Posterior right and left 
pelvis 
Pituitary gor 


Result: Regular menstruation until April, 1929, 
became pregnant and aborted. July, 1929, agai! 
pregnant; April 5, 1930, normal baby girl born 
Irregular five to six week intervals, no pregnanci 
Roentgen Treatment: In February, 1933, 

posterior right and 
left pelvis 120 r, pi- 
tuitary 200 rover a 
period of two weeks. 

Result: Normal menstruation, fibroid uterus, n: 
pregnancies. 

Case xxi. A. M., March 20, 1931, aged thirt 
four, married three years. Menstruated at sixtee! 
regular. Had Rubin test, no pathology. 

Roentgen Treatment: Anterior right and left 
pelvis 2 

Posterior right and left 
pelvis 15 
Pituitary 2 
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Result: Normal menstruation. Baby girl born 
February 28, 1932. Pregnant again February, 1933; 
miscarried April, 1933; regular menstruation since. 

Case xxiv. B. M., January 29, 1931, aged twenty- 
three, married three years. Menstruated at fifteen, 
regular for one year then irregular until 1927; mar- 
ried December, 1927; periods twice per year, last 
period August, 1930. 


Roentgen Treatment: Anterior right and left 


pelvis 
Posterior right and left 

pelvis 
Pituitary 125 fr 


Result: Menstruated March, April, May, preg- 
nancy occurred in June, 1931. Normal baby girl 
born February 21, 1932, weight 8 pounds 3 ounces. 
Menstruated regular. February, 1934, pregnant 
again, self-aborted followed by irregular menstrua- 
tion. January, 1935, curettage, regular periods, 
gaining in weight. 

Case xxv. M. M., February 22, 1927, aged twenty- 
four, Italian, married three years. Menstruated at 
12}, irregular two to five months, did not improve 
with marriage. Last period March, 1926, scanty for 
two days. Curetted November, 1925, plus glandular 
treatments, weighs 153 pounds and getting stouter, 
occasional hot flushes. Short and stout; considerable 
hair on body. 


Roentgen Treatment: Anterior right and left 


pelvis 200 
Posterior right and left 

pelvis 200 r 
Pituitary 100 r 


Result: Menstruation regular; May, 1928, baby 
boy born, instrument delivery, baby weighed 6 
pounds 6 ounces; August, 1930, baby girl born; July, 
1934, normal! baby girl born; menstruation regular 
now. 


Case xxvi. L. M., May 13, 1929, aged twenty-one, 
single at this time. Menstruated at eleven, irregular 
three weeks to three months with dysmenorrhea. 
Hormone injections for six months. Last period 
February, 1929. 


Roentgen Treatment: Anterior right and left 


pelvis 180 r 
Posterior right and left 

pelvis 125r 
Pituitary 


Result: Menstruation regular each month. Mar- 
ried, 1931, continued regular until pregnant in 
December, 1931; August 4, 1931, normal baby boy 
born and menstruation regular until second preg- 
nancy, February 7, 1934, second baby boy born. 
In September, 1936, ectopic pregnancy occurred. 


Case xxv. M. M., February 21, 1927, aged 


twenty-five, married four years. Menstruated at 
thirteen, irregular two to three months, scanty. 
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Last period December 6, 1926. Husband tested and 
found fertile. Rubin test. 


Roentgen Treatment: Anterior right and left 


pelvis 180r 
Posterior right and left 
pelvis 180 r 


Result: Menstruation normal until March, 1930; 
became pregnant in April and gave birth to a normal 
baby girl January 31, 1931. 

Case xxv. B.O’D., August 13, 1926, aged 
thirty, married six years. Menstruated at fourteen, 
always irregular. Last period June 2, 1926; one 
pregnancy with stillbirth in 1921, never pregnant 
after that. Had electric treatments to uterus and 
pills. Cystic left ovary. 


Roentgen Treatment: Anterior right and left 


pelvis 200 r 
Posterior right and left 

pelvis 
Pituitary 1oor 


Result: Normal regular menstruation. December 7, 
1928, normal baby girl born; has had 2 miscarriages 
since. Periods regular. 

Case xxix. E. R., October 10, 1928, aged twenty- 
two, married three years. Menstruated at twelve and 
a half; irregular and scanty, obese, dizzy spells. 
Roentgen Treatment: Anterior right and left 


pelvis 180 r 
Posterior right and left 

pelvis 1gor 
Pituitary 6o r 


Result: Regular menstruation, August 30, 1929, 
normal baby girl born, instrument delivery. August 
2, 1931, normal baby boy born. Menstruation 
normal, 

Case xxx. M. R., July 31, 1930, aged twenty- 
eight, married six years. Menstruated at twelve, 
irregular every three months; May and June, 1930, 
only spotted. Short stout woman. 

Roentgen Treatment: Anterior right and left 


pelvis 125f 
Posterior right and left 

pelvis 
Pituitary gor 


Result: Following treatment menstruated in 
August, September; October 10, 1930, last period. 
July 17, 1931, delivered normal baby boy, menstrua- 
tion normal. November 28, 1934, delivered second 
normal baby boy. Menstruation normal now. 

Case xxx. F. S., November 3, 1926, aged twenty- 
four, married three years. Menstruated at thirteen 
regular at first then irregular three to four times per 
year. Last period August, 1926. Uterus undeveloped. 
Moderate sized patient. 

Roentgen Treatment: Anterior right and left 
pelvis 200 r 

Posterior right and left 
pelvis 
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Fic. 4. Case 


Result: Menstruated December, 1926, pregnant 
January, 1927; normal baby boy born August 2 


1927. 


Case xxxu. L. de S., January 10, 1928, aged 
thirty-two, married fourtech years. Menstruated at 
thirteen, regular until the age of twenty-nine years 
then irregular. Three previous children, youngest 
six years old. Patient has flushes and dizziness. 
Large stout woman. 


Roentgen Treatment: Anterior right and left 


pelvis 200 r 
Posterior right and left 
pelvis 180 r 


Result: Normal menstruation resumed. Normal 
baby girl born February 28, 1934. Regular men- 
struation since. 


Case xxx. L. S., January 13, 1925, aged thirty- 
three, married seventeen years. Menstruated at 
eighteen years, always irregular, always bled with 


intercourse, never pregnant. In 1913 curettement 
and no menstruation for one year; irregular there- 
after. Last period December 25, 1924, after insuffla 
tion, previous period October, 1924. Gaining weight, 
went to Europe for cure previous summer, no result. 
Right enlarged uterus somewhat tender. Stout 
woman. 


Roentgen Treatment: Anterior right and left 


pelvis 2 
Posterior right and left 

pelvis 2 
Right and left thyroid 759r 


Result: Menstruated March, April, May and Jun 
then became pregnant, normal baby boy born 
March 19, 1926; nursed baby seven months, ther 
menstruated eighth month, then nine weeks later 
became pregnant again and March 7, 1928, norma 
baby girl born, menstruation normal and April 13 
1930, second baby boy born; all children normal. 
February, 1931, pregnant, with _ self-abortion 
November, 1935, patient reports normal menstrua 
tion (see Fig. 4). 


Case xxxiv. M. S., May 24, 1926, aged thirty 
one, married vente. Menstruated at sixte 
always irregular, last period May, 1925. Insufflati: 
getting stouter had thyroid eidicition, hair on fac 


Roentgen Treatment: Anterior right and left 
pelvis 
Posterior right and left 
pelvis I 


Result: Menstruation for several months scant 
then regular for six years; in 1933 stillborn baby g 
Irregular menstruation followed. August, 1935, 0 
mal |baby boy born. November, 1935, reports 
regular menstruation. 
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Case xxxv. M. S., September 15, 1926, aged 
twenty-four, married five years. Menstruated at 
twelve irregular, three times per year. Last period 
July 23, 1926, painful. Small woman. 


Roentgen Treatment: Anterior right and left 


pelvis 180 r 
Posterior right and left 

pelvis sor 
Pituitary sor 


Result: Painful menstruation but regular. Normal 
baby girl born June 1, 1927. 

Case xxxvi. M. U., August 12, 1927, aged twenty- 
eight, married eight years. Menstruated at thirteen, 
always irregular, last period May 13, 1927. Curetted 
in 1925; no benefit. 

Roentgen Treatment: Anterior right and left 


pelvis 
Posterior right and lef: 

osterior right and left 

pelvis 


Result: Regular menstruation, normal baby girl 
born August 24, 1928. 


Five Cases of Abortion 


Case xxxvit. S. B., October 14, 1927, aged thirty- 
two, married nine years. Menstruated at thirteen, 
regular until twenty-one then irregular. Dilatation 
and curettage at twenty-four, last period January, 
1927. Head flushes, weight 135 pounds, patient fat 
and quite hairy. 

Roentgen Treatment: Anterior right and left 


pelvis 1oor 
Posterior right and left 
pelvis sor 


Result: Menstruation for two months then preg- 
nant, self-aborted at three and a half months. Curet- 
tage. No menstruation. 


Roentgen Treatment: Irradiated over the pi- 
tuitary for 3 doses, 
160 r over a two 
week period. 
Result: Menstruated in June, 1929. 


Case xxxvi. F. M., September 12, 1927, aged 
twenty-six, married six years. Menstruated at 
fifteen, irregular every three to four months, last 


period November, 1926. 


Roentgen Treatment: Anterior right and left 


pelvis 180 r 
Posterior right and left 
pelvis 


Result: Menstruation regular until March, 1928 
(five months); became pregnant, miscarried August, 
1928. October, 1928, second pregnancy, aborted 
December, 1928. No pregnancy since then. 

Case xxxix. F. M., October 25, 1926, aged 
twenty-three, married two years. Menstruated at 
thirteen, irregular eight to twelve weeks. Last 
period August 1, 1926. 


Roentgen Treatment: Anterior right and left 


pelvis 200 r 
Posterior right and left 
pelvis Igor 


Result: February 3, 1927, pregnant three months, 
self-aborted. Since then regular menstruation. 


Case xi. M. M., May 6, 1935, aged thirty-one, 
married twelve years. Menstruated at fifteen, scant 
and irregular one to two times per year. Last period 
June 16, 1934, amenorrhea for one year. Gaining in 
weight, is now quite fat. 


Roentgen Treatment: Anterior right and left 


pelvis 25or 
Posterior right and left 

pelvis 1oor 
Pituitary 180r 


Result: Menstruation regular for two months, 
pregnant June, aborted December, 1935, about a 
six months fetus. Regular periods since. Pregnant 
again and baby boy born January 27, 1937 by 
caesarean section. 

Case xu. R. P., January 21, 1925, aged twenty- 
four, married two years. Menstruated at sixteen, 
irregular. Amenorrhea seventeen months. Short fat, 
hairy woman. 


Roentgen Treatment: Anterior right and left 


pelvis 
Posterior right and left 

pelvis 100 r 
Pituitary 


Result: Menstruation regular till January, 1926; 
became pregnant and aborted March, 1926, a five 
weeks fetus. The patient has not been seen since that 
time. 
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LOCAL ASPHYXIA AND ROENTGEN IRRADIATION 
OF TRANSPLANTABLE RAT TUMORS 


By FREDERICK M, ALLEN, M.D. 


NEW YORK CITY 


ADIOTHERAPY has been developed 

principally by empirical trials on hu- 
man patients. While there are advantages 
in such a method of direct demonstration, 
there are nevertheless possibilities of error, 
and the process of final proof may be cost- 
ly. It is only necessary to refer to the his- 
torical development of tumor therapy, with 
its successive methods of roentgen-ray ap- 
plication, each of which was sponsored by 
leading authorities and used on numberless 
patients throughout the world, until it was 
proved defective and replaced by some- 
thing better. A dependable method of ani- 
mal experimentation might offer more 
fundamental and exact information at less 
sacrifice. 

Although information of this kind has 
actually been gained from irradiation of 
biological objects such as seeds, eggs, and 
various normal and tumor cells in vitro, 
these methods do not cover all clinical 
requirements. In 1923 and 1931, Wood 
discussed “Biological determination of ra- 
diation dosage,” and “Animal tumors as 
therapeutic agents,” concluding that re- 
sults obtained with animal tumors could be 
confidently applied to human cases. The 
subsequent literature on this point is scanty 
and conflicting, as follows. 

(a) Wood defined the lethal roentgen-ray 
dose for animal tumors as ranging from 3 to 
7 erythemas, approximately the same as 
the extremes for human tumors. The most 
commonly used experimental strains are 
classed among the radioresistant group. 
Juul states that they can be killed only by 
doses which far exceed the tolerance of the 
normal tissues. Wood and Prime deter- 
mined the death-points of tumors by im- 
planting them in a fresh animal after irra- 
diation, not expecting a cure in the sense 


of survival of the tissues of the original 
host. 


(4) A group of authors (Frankl and Kim- 
ball; Clunet; Da Fano; Murphy; Russ, 
Scott, Chambers) have reported that the 
growth of tumors is retarded or completely 
prevented by irradiation of the normal tis- 
sues with doses much smaller than re- 
quired for killing existing tumors; further- 
more (Nakahara, Vorlaender; ref. by Juul) 
the histological changes in tumors receding 
under these conditions are identical with 
those which occur after direct irradiation 
of the tumors. Wood and Prime and several 
other investigators (ref. by Krebs and Juul) 
have ascertained that the same tumor is 
killed in vivo by lower roentgen-ray dosage 
than in vitro. Nevertheless it has been the 
prevalent doctrine that tumors are killed 
essentially by a direct action of the rays 
upon the cells, and believers in a reaction 
in the stroma or normal tissues as an im- 
important curative factor™ have been in the 
minority. 

(c) Wood arrived at the conclusion that 
the effect is due solely to the amount of 
radiant energy absorbed by the tumor cell, 
and that wave length and all other varia- 
bles make no difference. Wedd and Russ 
(ref. by Krebs) were able to kill tumor cells 
in. vitro with soft rays in thirty minutes but 
with hard rays only in two and a half hours. 
The development of practical radiotherapy 
is in the direction of increasingly high volt- 
age and highly filtered rays for the sake of 
greater penetration. 


METHODS AND PURPOSE 


The procedure in the present investiga- 
tion comprised the following: 

(a) Albino rats were used, bearing trans- 
plantable tumors of three kinds, namely 
the Crocker Laboratory sarcoma No. 39, 
the Flexner-Jobling carcinoma, and the 
Walker tumor. The tumors ordinarily were 
in the hind legs, and were not used until 
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they had attained a considerable diameter, 
namely 1.5 to 3 cm. or sometimes larger. 
A difference from most research along this 
line lies in the use of larger tumors, also in 
the observation that spontaneous recession 
under these conditions is so rare as to be 
negligible, partly because of the smaller re- 
cessive tendency as compared with young 
small transplants, and probably also be- 
cause of the firmer anchorage and better 
blood supply as compared with the usual 
axillary implantation. 

(4) Experiments published elsewhere® 
showed that asphyxia of legs and other or- 
gans, produced by stoppage of circulation 
with a tourniquet or clamp for several 
hours, results in extensive sloughing of tu- 
mors in contrast to the mere inflammation 
in the normal tissues. Under the right con- 
ditions it is not difficult thus to obtain com- 
plete exulceration of all visible tumor tis- 
sue, but success in the sense of permanent 
healing without recurrence is _ variable. 
Mouse tumors seem to be among the most 
easily cured. In rats, most tumors recur af- 
ter treatment and only a small minority 
are actually cured. Results appeared pro- 
mising in one incomplete experiment with 
a spontaneous dog tumor. The chicken sar- 
coma sloughs readily but nearly always re- 
curs. The only human case treated by 
asphyxia, namely a squamous cell carci- 
noma of the face, was cured. Various evi- 
dence indicated that the tumor destruction 
represents not a differential asphyxia of the 
tumor cells but rather a reaction in the nor- 
mal tissues. The chief point of interest was 
whether asphyxia and irradiation can sup- 
plement or reinforce each other, with re- 
spect to either direct killing of tumor cells 
or reaction in the environment, so that tu- 
mors resistant to either method may per- 
haps succumb to the combination. 

(c) Three changes in roentgen-ray equip- 
ment and operation were, in order of time, 
as follows. Through the kindly interest and 
permission of Dr. James Ewing, a series of 
rats was irradiated in the Memorial Hos- 
pital, New York, by Dr. Paul S. Henshaw, 


using hard rays from an apparatus of 200 
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kv. secondary voltage, 30 ma. tube current, 
and 50 cm. target-skin distance, filtered 
through 0.1 mm. copper and 4.0 mm. cel- 
luloid. A second series of rats was irradia- 
ted in the Polyclinic Hospital, New York, 
by Dr. A. Judson Quimby, who because of 
his preference for soft rays used an appara- 
tus of 106 kv., 3 ma., and 20 cm. target- 
skin distance, without filtration. Still later, 
a third series of rats was irradiated in the 
Polyclinic Hospital by Dr. Frank Huber 
using newly installed deep therapy appara- 
tus, with results similar to those of the first 
series. All the results are combined in the 
following presentation, except where dis- 
tinctions are necessary. Cordial thanks are 
here expressed to all the above-mentioned 
doctors for their indispensable aid, also to 
various members of the Memorial Hospital 
staff for courtesies. Valuable technical as- 
sistance was rendered by Mr. James G. 
Rice. 
I. ROENTGEN IRRADIATION OF 
NORMAL CONTROLS 


No detailed review will be attempted of 
the very scanty data in the literature con- 
cerning the variable roentgen-ray tolerance 
in different animal species and in different 
bodily regions or organs. The rat’s toler- 
ance is known to be higher than the hu- 
man, and these observations confirm the 
fact that it is considerably higher in old 
than in young rats; also, areas with thick 
skin and hair, such as the back, are more 
resistant than those with thin skin and 
hair, such as the groin and foot; but these 
differences have not been worked out 
mathematically. 

In the first series, 15 young adult albino 
rats were given doses of the hard rays rang- 
ing from 1,000 to 7,000 r, limited to one 
hind leg. The epilation dose may be set ap- 
proximately at 1,500 to 2,000 r, for amounts 
less than this caused only slight thinning 
of the hair. Even with 2,000 or 2,500 r the 
epilation was not total, for when the long 
hairs had fallen out there was still a sparse 
growth of short hair. There was increasing 
scaliness of the skin with these doses, and 
vesication began at about 3,000 r. This 


vesication was slight and superficial, but 
on healing it left the first complete epila- 
tion in the sense of absence of all hair on 
skin which appeared normal otherwise. The 
limit of tolerance seemed to be about 3,500 
r, which caused severe necrosis in the skin 
and deeper tissues; the end-result in some 
cases was loss of the leg by gangrene or 
mummification, in others healing and re- 
tention of a functional but atrophied leg. 
All doses of 4,000 r and above were followed 
by gradual death of all tissues and loss of 
the leg. The tolerance limit is set by the 
skin, for with some of these higher doses the 
skin sloughed off completely while the 
deeper tissues appeared merely inflamed 
and able to survive except for the lack of 
covering. The therapeutic possibilities are 
therefore essentially a question of the re- 
spective sensitiveness of the tumor and the 
skin. 

With the soft rays in the second series, 
the tolerance was found approximately 
twice as high. Only erythema and partial 
epilation were encountered with doses 
from 3,500 r upward, until dangerous 
burns began at about 6,000 r, although 
several rats survived this dose with only 
temporary vesication and no complete or 
permanent epilation. The explanation 
seems not to lie in the manner of calcula- 
tion of the soft ray dosage, because the 
apparatus was in constant clinical use and 
the human erythema dose was known to 
be about s00 r. On the other hand, the 
beam of hard rays was limited by lead 
shutters, the body of the rat was closely 
encased in lead, and the leg to be treated 
was stretched out over space with efficient 
precautions against back-scatter. In the 
experiments with both hard and soft rays, 
in both normal and tumor-bearing animals, 
the feet were ordinarily shielded because 
their tolerance is much lower than that 
stated for the legs. 


+. NORMAL CONTROLS WITH IRRADIATION 
AND ASPHYXIA 


The tolerance of normal tissues for 
twelve hours or more of local asphyxia, 
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and the modifications with temperature 
changes and other conditions, have been 
described elsewhere.’ The following results 
were obtained with the hard roentgen rays. 

7,000 r. The legs receiving this dosage 
were subjected to ligation for graded 
periods from twelve down to four hours. 
The border line of tolerance was found at 
about six hours. One animal thus treated 
gnawed off a part of the foot; the slow 
healing required seven weeks. All longer 
ligations resulted in gangrene or death. 
Ligations of four and five hours were fol- 
lowed by full recovery. 

2,000 r. Rats receiving this dosage under- 
went ligations from four to eight hours. 
The longest tolerance was for four hours, 
which ended sometimes in recovery, some- 
times in deep ulceration followed by some 
atrophy but with retained function. All the 
longer ligations caused gangrene or death. 

3,000 r. Rats with this dosage were given 
ligations of one to five hours. No legs were 
saved after more than two hours. There 
were mixed results of recovery and gan- 
grene with both the one-hour and the 
two-hour ligations. 

3,500 to 5,500 r. Single animals were sub- 
jected to various ligations after doses of 
4,000, 4,500 and 5,500 r at the beginning, be- 
fore the above-mentioned results were com- 
plete. It was noticeable from the outset that 
the roentgen treatment often modified the 
vascular reaction following ligation; the 
hyperemia was not so bright colored, and 
the swelling was smaller but harder. The 
first trials therefore covered the question 
whether roentgen irradiation might afford 
any protection against the results of liga- 
tion, and oppositely whether the great 
hyperemia following ligation might neu- 
tralize any of the injury from roentgen ir- 
radiation. All these largest doses were fol- 
lowed by gangrene or death. Also 3 animals 
receiving 3,500 r failed to tolerate two 
hours or one hour of ligation. Evidently the 
injury from 3,500 r is so great that the 
tissues are unable to survive the additional 
injury of any ligation whatever. 

The experiments therefore show that the 
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tolerance of normal tissues for asphyxia is 
shortened even by small doses of roentgen 
rays, and is further reduced as the roentgen- 
ray dosage is increased. 

Results similar to the above were ob- 
tained with the soft rays, merely with 
adjustment to the higher dosage mentioned 
under normal controls. 

The usual method throughout these 
experiments was to give the irradiation in 
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by normal tissues regularly resulted in 
marked necrosis or recession of the tumor, 
not infrequently to the point of temporary 
or apparent cure, but followed ordinarily) 
by renewed growth. The few permanent 
cures did not correspond to any particular 
method or dosage, though they were more 
numerous with the hard rays, and were not 
above Io per cent in any group. Such a 
small percentage of cures, usually disre- 


TABLE | 


TREATMENT OF 69 LEG TUMORS WITH SINGLE ROENTGEN IRRADIATION AND LIGATION 


Tumors* |Length of 
Dosage (number | Ligation Results 
and kind) | (hours) 
soo- 800r 2W 5-6 2 recurrences 
1000 r 9S 
2W 2-5 Both W recurred; 8 S cured; 1 recurred 
1soor 1S 
3C 4-5 1 C recurred; 1 S and 2_C cured 
2W 8-9 Cured 
2000 r 1S 
2C 4-5 1 early death; 2 cures 
10 W 7-9 2 early deaths; 1 recurrence; 7 deaths in 16 to 30 days without visi- 
ble tumors (but with 3 metastases) 
2500 r 5S 3-4 4 early deaths, 6 cures 
| ar 4-8 6 early deaths, 4 recurrences, 7 cures (3 with metastasis) 
— 
3000 r 12 W 5-8 4 deaths in 8 to 14 days, with no tumor discernible; 6 deaths after 
30 days, from metastases, without sign of original tumors; 2 com- 
plete cures 


| 


* C =carcinoma, S =sarcoma, W = Walker tumor. 


the forenoon and ligate the leg in the after- 
noon. No perceptible difference was intro- 
duced when this procedure was reversed, or 
when the irradiation was given during the 
course of the ligation, or immediately be- 
fore or after it. 


3. TUMOR CONTROLS WITH IRRADIATION 
ALONE 


The 3 series included a total of 63 rats 
treated with roentgen irradiation alone. In 
general the lower doses had little effect. 
Doses approaching the maximum tolerated 


garded in experimental tumor literature, is 
here interpreted as genuine on two grounds: 
first, no such percentage occurred spon 
taneously among many hundreds of un 
treated animals; second, the roentgen-ra) 
cures included only sarcoma No. 39 and. 
the Flexner-Jobling carcinoma, never th 
Walker tumor, which was most resistant 
against all agencies. The most probab| 
explanation seems to be that these cure 
are limited to tumors which are below 
average vigor, but not to the point o! 
spontaneous recession. In a broad sens¢ 
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these three rat tumors are incurable by 
any single dose of roentgen radiation which 
the normal tissues can survive. 


4. SINGLE TREATMENTS WITH ROENTGEN 
RAYS AND ASPHYXIA 


Table 1 summarizes the results of treat- 
ment of 69 tumors treated with hard rays 
in combination with ligation. The number 
of permanent cures was high, but a com- 
pilation of percentages would be useless 
because the methods in individual cases 
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creates a reaction in the surrounding tis- 
sues; second, that the stoppage of circula- 
tion provides a means for retention of 
hypothetical radiochemical products in the 
tumor cells for a number of hours, but 
nevertheless there was no perceptible dif- 
ference in results when the irradiation was 
given during, before or after the ligation. 
There is some analogy with the finding of 
Xohdenburg and Prime that heat increased 
the effect of roentgen rays on tumors, re- 
gardless of which one was given first. 


TaBLe II 


Dosage No. of Days 


ROENTGEN IRRADIATION AT LONG INTERVALS AFTER LIGATION 


Length of 


ain 
ul 
after Ligation Tumors Ligation (hours) Results 
1000 r 4 S 6 Recurrence 
1soor 5 W 7 Recurrence 
6 W Recurrence 
7 C 6 Cure 
2500 r S Cure 
9 W "7 Cure 
3000 r 10 W IC Cure 
6 S 5 Cure 
3500 r 7 S S Cure 


* C =carcinoma, S =sarcoma, W = Walker tumor. 


were so variable. Still better results might 
be obtainable with practice and selection 
of the most favorable combinations. 
Another series of 76 tumors treated with 
similar ligations together with soft roentgen 
rays up to 6,000 r appeared encouraging at 
first because of the extensive sloughing of 
the tumors with minimal disturbance in 
the normal tissues. Growth was finally 


renewed in the depths of most of these- 


tumors, so that the final results were not 
demonstrably superior to those obtained 
with ligation alone. 

The two most noteworthy points in this 
phase of the work seem to be, first, that a 
significant proportion of cures was ob- 
tained at least with the hard rays when 
reinforced with a method (asphyxia) which 


5. INFLUENCE OF LONGER TIME 
INTERVALS 


Control experiments showed that the re- 
sistance of the normal tissues to ligation or 
roentgen radiation increases as the time 
between the two forms of treatment is 
lengthened. The results with tumors are 
shown in Tables 1m and 111. 

Table 11 comprises only a small series of 
g tumors, treated with hard rays at in- 
tervals of four to ten days after ligation. A 
number of acute deaths are omitted. The 
reason for attaching any significance to 
such a small group is, as already stated, 
that these are established leg tumors above 
2 cm. in diameter and practically free from 
spontaneous recessions. The results at least 
suggest strongly that the tissue reaction 
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excited by asphyxia continues in such a 
manner as to sensitize the tumor to ir- 
radiation for a number of days. 

Table 111 summarizes 35 experiments in 
which the hard ray treatments preceded 
the ligations by one to twelve days. As 
neither form of treatment by itself sufficed 
to account for the proportion of cures, 
there is an indication of a delayed effect of 
the irradiation sensitizing the tumors to 
asphyxia. 

The observations in general conform to 
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a given period. On the whole, the desired 
result of an increased proportion of cures 
with less injury to the normal parts was 
not obtained. 

It was proposed to carry out another 
preliminary series of this kind with the 
hard rays, and then to combine both kinds 
of irradiation with ligation. The work was 
broken off when both these kinds of experi- 
ments were too few to warrant tabulation. 
The small group of experiments with the 
hard rays showed that their effect is more 


Taste III 


THIRTY-FIVE LIGATIONS AT LONG INTERVALS AFTER ROENTGEN IRRADIATION 


Tumors* INo. of Days| Ligati 
Dosage | (number after Result 
and kind) | Irradiation ames | 
1000 r 45 I- 4 | 4-5 2 early deaths, 2 cures 
1500 r | 45 3-7 | 3-5 2 recurrences (ligation on 18th and 31st day); § cures (liga- 
ae tion on 7th to 11th day) 
| | 
2000 r 3C 3- 9 3-7 | 4 early deaths, 4 cures, 2 recurrences 
| 3W | 
| 3 | 
| 5S | 
2soor | 3C 4- 8 3-5 | 1 early death, 1 amputation, 2 recurrences, 4 cures (2 with 
| 1W | metastases) 
3000 r | 3 W 6-12 4-5 | 3 cures (metastases in 1) 
3500 r | 25S | 7- 8 | 4 | 2 cures (vesication; permanent epilation) 


* C =carcinoma, S =sarcoma, W = Walker tumor. 


the accepted rule that normal tissues re- 
cuperate more rapidly than tumors. 


6. REPEATED TREATMENTS 


Experiments were begun to test the ap- 
plicability of this rule of differential re- 
covery rate to the treatment of rat tumors. 

Table rv presents the results of repeated 
applications of soft roentgen rays over 
varied periods of time. A detailed account 
of the individual doses and time intervals 
is omitted partly to save space and partly 
because the details appeared relatively un- 
important, the governing factors being es- 
sentially the total radiation dosage within 


severe and prolonged, so as to limit the 
tolerance to a fraction of the large total 
dosage shown for the soft rays. The genera! 
results of the few ligation experiments were 
inferior to those obtained with single in- 
tensive treatments. 

The enormously greater rapidity of 
growth of the rat tumors as compared with 
human tumors probably militates against 
the success of fractionated treatments. 


7. IRRADIATION AND CONGESTION 


In previous experiments,’ congestion was 
produced by applying a ligature with 
enough tension to make a maximum blue 
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color in the tumor without stopping the 
arterial flow. Such congestion could be 
maintained much longer than complete 
asphyxia, and with much less injury to the 
normal tissues, but it proved ineffectual 
either to cure tumors or to increase the 
effects of preceding or subsequent tight 
ligation. 
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8. ASPHYXIA, ROENTGEN IRRADIATION 
AND FEVER 

The indications for these experiments 
were: (1) the observations of several writ- 
ers that heat sensitizes tumors to roent- 
gen radiation; (2) experiments published 
elsewhere® showing that heat increases the 
sensitiveness of tumors to asphyxia but 


TABLE IV 


REPEATED IRRADIATIONS 


Period lotal Dosage No, of 
(day (roentgens) Animals 
days) | ennge Animals Tumor Normal Tissue 
| . . . 
fot? 3000-4000 3 2. cures, I uncertain 2 unchanged, I partial epilation 
6000-7000 22 12 partial necrosis, 6 complete, | Slight erythema and epilation 
4 cures 
8 500-9 500 6 5 complete necrosis, 1 cure 4 vesication and partial epila- 
| tion; 2 gangrene 
11,000 I I cure Vesication; partial epilation 
16-24 7000-8 500 4 2 complete necrosis, 2 cures | Vesication; partial epilation 
gOO0O-10 , 500 13 6 partial, 5 complete necrosis, | Vesication; partial epilation 
2 cures 
II ,00O-12 ,000 9 1 partial, 6 complete necrosis, | Vesication; partial epilation 
2 cures 
14 ,000-15,500 > | § complete necrosis, 2 partial | Severe vesication 2 gangrene 
17,500 I Complete necrosis Gangrene of leg 
28-33 | gooo-g 500 2 Complete necrosis Slight erythema 
| I1,000-12,000 4 2 partial, 1 complete necrosis, | Slight erythema 
I cure 
| 13,500-14,000 2  |-Complete necrosis Leg mummified 
19 ,000 I Complete necrosis Vesication 
50-66 | 15,000-16,000 3 Complete necrosis 1 slight erythema; 1 vesication, 
I mummification 
50-60 18 ,000 6 I vesication, 5 gangrene 


Table v shows the results of this form of 
congestion in combination with hard roent- 
gen rays. The number of cures of large 
established tumors cannot be accounted for 
by the irradiation alone, and it must there- 
fore be concluded that the tumors were 
made more susceptible by the prolonged 
congestion. A much larger series of experi- 
ments would have been necessary for an 
attempt to devise an optimum method 
which might give consistently successful 
results. 


5 complete necrosis, I cure 


also narrows the margin of safety in com- 
parison with normal tissues; (3) the sug- 
gestive occurrence of high fever in most of 
the cases of recovery from inoperable 
malignant tumors recorded in the litera- 
ture."!.12 

No local applications of heat were under- 
taken. A warm-air chamber was used to 
produce rectal temperatures of 103 to 105° 
F. according to the method described else- 
where.® A large number of combinations of 
this form of fever with local ligation and 
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TaBLe V 
EIGHTEEN LEG TUMORS TREATED WITH ROENTGEN IRRADIATION AND CONGESTION 
No. | Tumor* | Irradiation Congestion | Results 
| 
i. er 1000 r 5 hr. on ist, 18th and 38th Apparently complete exulceration after 
| | days | each treatment, but recurrence each time 
2| W | 1000 r on Ist | 4hr. on Ist and 2nd days | Death on 13th day, with healing ulcer and 
| | and 2nd days no visible tumor 
3 | W_ tooo r on ist | Shr.on 2nd, and 3rd days | Death on 5th day. Tumor mostly necrotic, 
‘ | | and 2nd days but smali areas alive 
sf “| ae” 1000 r | 2 hr. 3 times daily for 5 days | Apparently complete exulceration; recur 
rence 
5 W | 1000 r | 4 hr. daily for 5 days Cure 
} 
| 2500 r | 4 hr. on Ist, 8 hr. on 2nd day | Cure 
| 
7 C | 2500 r 2 hr. on Ist, 8 hr. on 2nd day | Cure 
‘h 8 W 2500 r | 4 hr. once on tst day, twice 
| | on and day Cure 
9; W | 2500 r | 8 hr. on ist, 4 hr. on 4th day | Cure. Leg hairless, atrophic 
| 
| | 
10 tae 2500 r 2 hr. on 1st day, 5 hr. on 4th, 
| 5 hr. on oth day Cure 
So a 2500 r | 7 hr. on 1st day | Tumor disappeared. Death from metas- 
| tasis in 36 days 
12| W | 6 hr. on 1st and gth days Cure 
13| W 2500 r 8 hr. on 7th, gth, 11th and 
| 20th days Recurrence 
14 | Ww 3000 r 8 hr. on sth day Death on 16th day. No tumor discoverable 
in local ulcer, but metastasis in groin 
15 | W 3000 r on sth | 6 hr. on Ist and sth days. 9 | Death on 22nd day. Small remnant of tu- 
day hr. on 11th day mor alive, also metastases 
16 | Ww 3000 r g hr. on 5th day Complete local cure, but metastases fata 
after 33 days 
17| W | 3000 r | 4hr. 1st day, 8 hr. on 4th day | Cure 
W | 3500r | hr. on 1st day 


Severe vesication. Cure of original tumor; 
death in 26 days from metastases 


* C=carcinoma, S =sarcoma, W = Walker tumor. 


: irradiation were tried without promising 
7 results. In addition to the lack of cures, the 
high mortality discouraged a continuance 
along this line. 


g. IRRADIATION OF VISCERAL TUMORS 

As the tumor-killing effect of local as 
phyxia is exerted through a reaction in th 
surrounding tissues, this effect was founc 


VoL. 42, No. § 


Transplantable Rat Tumors 753 


Tas_e VI 
SPLENIC TUMORS TREATED WITH ROENTGEN IRRADIATION AND LIGATION 
_ | Type of | Dosage 
| | 2S 
No. | Tumor*| (roentgens) | Ligation Results 
3k, ae 400 | hr. on 2nd and gth days Periphery of tumor alive 
2 | wel 500 | 2 hr. on 2nd day Death 8th day. Cavity in spleen; no sign of 
| | tumor tissue 
3 Ww | 2000 | 1 hr. 1st day | Tumor survived 
| 
4 | W | 2500 | 1 hr. 1st day Original tumor killed, Spleen normal ap- 
| | pearance. Death from pulmonary metas- 
| | | tases 
250 | 2 hr. day nanent cure. Spleen norma 
5 W 2500 | 2 hr. 1st day | Permanent cure. Spl l 
6 | ‘ | 2500 | 2 hr. 1st day | Permanent cure. — normal 
7 W 3000 | 1 hr. 1st day | Death 1 week. Tumor totally necrotic; 
| | spleen atrophied 
s W | 1000 on Ist | 3 rvs on 26th day Death 3 an day.S ran normal, tumor only 
I 
| | and 12th days, | partly necrotic 
| | 1500 r 22nd | 
| day 
) 400 | 1 hr. 1st day Death sth day. Probably total necrosis of 
tumor 
10 S s00 1st day, | 13 hr. 1st nar gth da Lys | Death ath he: Possibly complete necrosis 
| 1000 4th day of tumor 
4th d ft 
11 | S |; 500 Ist ihey: 1 hr. 1st and 4th roan | Death ath. a Possib ly complete necrosis 
| | 1500 - day | | of tumor 
12 S 2500 | 1 hr. loose, 1 hr. tight liga- | Death 14th day. No living tumor discover- 
| tion, 8th day able 
13 S | 3000 | 2 hr. 8th day | Permanent cure 
14 | S 3500 1 he i, 1 hr. tight liga- | Death 14th day. Small remnant of tumor 
| tion, 6th day alive 
1S S 3500 I and day, 2 oth. Death day. slightly atrophic, 


* C =carcinoma, S =sarcoma, W = Walker tumor. 


to vary with the location of the tumor in 
different organs.’A similar comparison was 
therefore made with roentgen rays. 

A series of 7 Walker tumors (4 testis, 2 
spleen, 1 kidney) were given single treat- 
ments with 1,000 to 2,500 r of hard rays 
The testes were treated in situ and the 


small remnant of tumor alive 


other organs were drawn out through in- 
cisions while the body was shielded. The 
organs, especially the testes, underwent 
extensive atrophy but the tumors survived. 
One testicular tumor was cured by 1,000 r 
followed after a week with 2,500 r, and the 
testis was completely atrophied. 
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A similar series of 11 tumors were given 
doses of soft rays from 1,500 to 3,500 r, 
with no result beyond partial necrosis or 
recession. In 3 of these instances, repeti- 
tions of the treatment produced necrosis of 
all visible tumor tissue but the animals 
died in six to fifteen days, so that final 
judgment of the result was impossible. 

These results indicate that tumors are 
not more sensitive to roentgen radiation by 
reason of location in an organ which is more 
sensitive to the rays than the normal leg 
tissues. 


IO, IRRADIATION AND LIGATION OF 


VISCERAL TUMORS 


The combined treatment was tried on 
several series of tumors, in the attempt to 
increase the efficiency or reduce the danger 
in comparison with ligation alone.® All ir- 
radiations of the 1§ splenic tumors shown 
in Table v were given on the first experi- 
mental day, except as otherwise stated. 
Large, well established tumors in this loca- 
tion never recede spontaneously and are 
hopeless under any ordinary treatment. 
Therefore it is remarkable that, along with 
a high mortality, there were a number of 
sloughs of all visible tumor tissue and 3 
permanent cures with survival. 

A series of 23 tumors of the kidney gave 
an opposite result, in that there was only 
one cure (with 3,000 r and one hour liga- 
tion), and otherwise the large tumors 
merely sloughed in the center and con- 
tinued to grow at the periphery. The nor- 
mal tissue underwent atrophy, suffering 
greater damage than the tumor. It ap- 
peared theoretically interesting that in- 
ferior curative results were thus obtained 
with tumors located in an organ which is 
far more sensitive to roentgen radiation 
than the spleen. 

The combined treatment of sarcomas in 
another radiosensitive organ, namely the 
testis, yielded 5 cures among 12 animals. 
The minimum treatment accomplishing 
this result was 500 r and one hour conges- 
tion plus one hour tight ligation, all re- 
peated on the third day. Here also the 
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testis atrophied completely. Therefore the 
attempt to find a method which would kill 
the tumor and spare the testis failed. 


CONCLUSIONS 


1. It was established that the tolerance 
of the normal tissues of the rat’s leg for 
roentgen rays (a) is much higher than that 
of human tissues, (4) is apparently much 
higher for soft than for hard rays, and 
(c) is reduced by the local asphyxia result- 
ing from ligation. 

2. Established tumors in the legs are 
cured to a higher degree by a combination 
of irradiation and local asphyxia than by 
either of these measures alone. A point of 
theoretical interest is that asphyxia, which 
thus augments the effect of roentgen radia- 
tion, influences tumors through a reaction 
in the normal tissues rather than by direct 
destruction of tumor cells. 

3. The effects of combined irradiation 
and local asphyxia are indistinguishable, 
whether the two are applied simultaneously 
or in sequence. Any expectation of a 
specially powerful action through accumu- 
lation of radiochemical substances during 
several hours of absence of circulation is 
thus disappointed. Also, the effects of both 
asphyxia and irradiation are persistent to 
the extent that an influence is demon- 
strable when either treatment is ad- 
ministered several days in advance of the 
other. 

4. Attempts were made to improve the 
efficiency and selectivity of the treatment, 
as follows: (a) Fractionation of the roent 
gen-ray dosage appeared much less promis 
ing than in man, presumably because of the 
far more rapid growth of the rat tumors. 
(4) Intense venous congestion without 
arterial stasis increased the curative action 
of roentgen rays. (c) Combinations of local 
asphyxia, irradiation and fever were aban 
doned because of poor curative results in 
proportion to the high mortality. 

5. Combined ligation and _ irradiation 
yielded a significant number of cures of 
tumors of the spleen and testis but not of 
the kidney. Therefore, though the cura 
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bility of the same type of tumor may vary 
in different locations, it does not run paral- 
lel with the radiosensitiveness of the organ 
in which it is embedded. 


In general summary, there was no at- 


tempt to settle questions of detail such as 
the optimum conditions for practical re- 
sults, but the most important theoretical 
contribution appears to lie in the possi- 
bility of converting a radioresistant tumor 
into a radiosensitive one by means of a 
reaction excited in the surrounding tissues. 
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THE EFFECT OF HEAVY FILTRATION ON SKIN 
TOLERANCE AND DEPTH DOSE 


By RICHARD DRESSER, M.D., and ADOLPH MELTZER, M.D. 


BOSTON, MASSACHUSETTS 


EBay optimum filtration for 200 kv. 
roentgen rays designed to give the 
maximum depth dose with the least skin 
effect has been a subject of some contro- 
versy. It has become a common practice 
to employ filters of 2 mm. of copper or the 
equivalent in a combination of tin and cop- 
per (Thoraeus filter) on the basis that the 
shorter wave lengths result in a greater skin 
tolerance and larger depth dose. The in- 
crease of filtration above 0.75 to I mm. of 
copper greatly decreases the intensity of 
radiation at 200 kv. and thus the problem 
of heavy filtration becomes of economic 
importance, particularly in clinics which 
serve a large number of patients with 
limited equipment. It, therefore, has 
seemed to us advisable to investigate 
heavily filtered 200 kv. roentgen rays from 
the standpoint of intensity, depth dose, 
and skin tolerance. Certain comparative 
data have also been obtained at 400 and 
1,000 kv. 

The small thimble ionization chamber 
may be subject to certain inaccuracies, but 
it is the commonly accepted means of com- 
paring roentgen intensities. Such a cham- 
ber of standard make was employed in our 
experiments. Although the water phantom 
has been used for many years in making 
depth dose measurements, it has been 
found that several solid media will serve 
as well and can be more easily handled. 
Glasser uses a block of purple heart wood, 
and a pressdwood phantom has been sug- 
gested by Quimby. Pressdwood is a wall 
board made in several grades which vary 
in density. For our purpose, a sample 
which barely floated in water was chosen. A 
sheet of this board was cut into small sec- 
tions 25 cm. square which were glued one 
above the other to make a cube 25 cm. on 
a side. Holes were then drilled in the block 
at various distances from the surface to 
accommodate the ionization chamber. 


Several roentgen machines of various 
makes and ages were checked with this 
phantom. The units were operated at 200 
kv., 0.6 mm. copper filter (plus the wall 
thickness of the tube which may be esti- 
mated as equivalent to an additional 0.25 
mm. of copper), 10 by 10 cm. portal of 
entry. Discrepancies in the Io cm. depth 
dose ranging from 32 to 37 per cent were 
noted among these machines. The newest 
of the units gave the highest depth dose 
and was selected for further experiment. 

In order to check the accuracy of the 
pressdwood phantom, comparative meas- 
urements were made on several women 
under routine treatment for carcinoma of 
the cervix. The ionization chamber was 
covered by a rubber sheath, inserted into 
the vagina, and held in constant relation- 
ship to the surface of the pelvis by a special 
clamp. The depth dose is recorded on one 
of these subjects, a somewhat obese wom- 
an who measured exactly 10 cm. from 
the anterior surface of the pelvis to the 
ionization chamber. (In the average female 
pelvis the anteroposterior distance to the 
ionization chamber was found to be 8 cm., 
and the posteroanterior distance 12 cm.) 
For further comparison, 10 cm. depth 
measurements were made in a paraffin 
phantom. The operating factors were 20c 
kv., 50 cm. distance, 100 sq. cm. field, fil- 
tration either 0.5 or 2 mm. of copper. The 
results are shown in Table 1. 

One notes that the absorption of radia- 
tion in the pressdwood phantom closely 
approximates that in the female pelvis; 
the depth dose in the paraffin phantom 
runs about 5 per cent higher. It will also 
be observed that the increase of filtration 
from 0.5 to 2 mm. of copper results in a 2 
per cent increase in the 10 cm. depth dose. 
Water phantom measurements made by 
Quimby and Marinelli have also shown a 2 
per cent difference. Further measurements 
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using the same pressdwood phantom have 
been made on roentgen machines operated 
at 400 kv. constant potential and 1,000,000 


TABLE 


Female Pressdwood Paraffin 


Pelvis Phantom Phantom 
Surface dose 100% 100% 100% 
10 cm. depth dose 
with 0.5 mm. cop- 
per filter 38% 37% 43% 
10 cm. depth dose 
with 2 mm. cop- 
per filter 40% 39% 45% 


volts constant potential. The determina- 
tions of the 10 cm. depth dose with the 
units operating at 50 cm. distance with a 
100 sq. cm. portal of entry are recorded in 


Table 1. 


Tas_e I] 

200 kv. 400 kv. 1,000 kv. 
Surface 100% 100% 100% 
1ocm.depthdose 37% 39% 49% 


The depth dose of 39 per cent on the 400 
kv. unit checks well with Glasser’s figures. 
It will be observed that at 1,000,000 volts 
there is an increase of 10 per cent. This in- 
crease becomes greater if the focal skin dis- 
tance is lengthened. 

Although the gain of 2 per cent in depth 
dose would not seem to warrant the in- 
creased expenditure of energy associated 
with the use of a 2 mm. copper filter at 200 
kv., it was felt that any appreciable in- 
crease in skin tolerance might justify the 
use of the harder radiation. Therefore, 
certain clinical investigations on skin re- 
actions were carried out: 

The roentgen apparatus was operated at 
200 kv., 20 ma., with a 2 mm. copper filter, 
and an ionization measurement was made 
at 50 cm. distance. An output of 15.5 r per 
minute was obtained. The filtration was 
then reduced to 0.5 mm. of copper and the 
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current lowered until the ionization in- 
tensity was the same as that measured with 
the 2 mm. copper setting. A decrease in 
the current from 20 ma. to 6.25 ma. (ap- 
proximately one-third) was found neces- 
sary. These intensity measurements were 
made free in air since the difference in 
back-scatter between the 2 mm. and 0.5 
copper settings was found to be 
negligible. 

A group of Io patients was selected for 
study, the criteria for choice being as fol- 
lows: The patient should have a hopeless 
prognosis so that any permanent skin 
change would not be troublesome, yet he 
must live long enough for suitable skin 
studies (at least one month). He must be 
intelligent and sufficiently free of pain and 
in good enough general condition to co- 
operate. Some of the treatments neces- 
sitated the maintaining of a fixed position 
without motion for an hour. The patient 
must have had no previous irradiation 
near the site to be studied. 

In 5 cases corresponding areas were 
chosen for irradiation on the anterolateral 
aspect of the right and left thigh 6 inches 
above the knee. This field was irradiated 
obliquely to spare the structures in 
Hunter’s canal. It was chosen to avoid ir- 
radiation of any viscus, and it was possible 
to treat these patients without a single case 
developing roentgen sickness. A 6 by 8 cm. 
portal of entry was employed, and during 
irradiation the opposite thigh was shielded 
with several layers of lead rubber. A dose 
of 800 r was administered continuously in 
one sitting to each thigh. The 0.5 mm. cop- 
per setting was used on one thigh and the 
2 mm. copper setting was used on the cor- 
responding area on the opposite thigh. The 
time necessary for the administration of 
each dose was fifty-two minutes. There was 
no interval between the exposures other 
than the time necessary to change the 
filters and shift the fields. 

Our previous experience had shown us 
that a dose of 800 r, using a 0.5 mm. cop- 
per filter and a 6 by 8 cm. portal of entry, 
would produce a faint but definite ery- 
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thema in all cases. In other words, this 
dose is slightly above the so-called “thres- 
hold erythema.” 

The records on the § cases thus ir- 
radiated follow: 


Case 1 (No. 11776). Male, aged twenty-five. 
Inoperable carcinoma of the rectum with mul- 
tiple peritoneal implants and a colostomy. The 
patient had completed a series of high voltage 
roentgen treatments directed to the rectum two 
weeks previously. Following treatment to the 
thighs, a faint blush became apparent in 
seventy-two hours. A definite redness de- 
veloped in six days. The reaction was at its 
height by the tenth day and then gradually 
faded with the development of moderate tan- 
ning. The patient died seven months later. 
Slight pigmentation was still present which was 
equal on both sides. No difference whatsoever 
was noted in the reaction on the thighs as re- 
gards time of onset, time of attainment of peak 
of reaction, intensity, regression, degree of 
tanning, etc. 


Case 11 (No. 12043). Male, aged forty-six. 
Exploratory laparotomy four months before. 
Inoperable carcinoma of the stomach with peri- 
toneal and hepatic metastases. No radiation 
therapy. Results identical to those described 
in first case. Patient died one month after 
therapy. 


Case 111 (No. 12017). Male, aged forty-nine. 
Exploratory laparotomy one week before. In- 
operable carcinoma of the stomach with liver 
infiltration. Results identical to those described 
in first case. Patient died three months later. 


Case iv (No. 11860). Female, aged thirty- 
five. Scirrhous lymphoblastoma involving cer- 
vical, mediastinal, abdominal, and inguinal 
lymph nodes. Completed goo r high voltage 
roentgen therapy to each side of the neck, 
mediastinum, supraclavicular areas, one week 
before. Following irradiation to the thighs, a 
faint redness appeared in about forty-eight 
hours which was identical on both sides (one 
day sooner than in the male cases). There was 
definite tanning by the eighth day. The reaction 
progressed to fine desquamation. The patient 
received subsequent roentgen therapy to the 
groins, abdomen, etc. Died five months later. 
Pigmentation was present and equal on both 
thighs. 
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Case v (No. 11792). Female, aged fifty- 
three. Recurrent carcinoma of the left breast. 
Radical mastectomy done two months before. 
Invasion of the chest wall and marked axillary 
involvement. Irradiation of the thighs gave 
similar results to those described in Case tv. 
Patient still alive ten months later. Persistent 
tanning equal on both sides. 


Although these observations indicate 
that there was no difference in the reaction 
to the skin to a single mild erythema dose, 
it was felt that the skin tolerance might 
differ for the two filters when heavier 
doses were applied. Consequently a group 
of cases was selected which were about to 
undergo bilateral radiation therapy. These 
patients received treatment on one side 
with the 2 mm. copper setting and on the 
other side with the 0.5 mm. copper setting. 
The results were as follows: 


Case vi (No. 12327). Male, aged forty-eight. 
Inoperable carcinoma of the rectum. Metas- 
tases in the liver. The patient received 2,000 r 
to each of four pelvic portals, 100 sq. cm., 
directed toward the rectum. Daily doses of 400 
r were administered. The 2 mm. copper filter 
was used on the right side of the body and the 
o.§ mm. copper filter on the left. The fields 
were widely spaced to avoid overlapping. The 
right anterior field (2 mm. of copper) was 
treated first and showed the earliest reaction, 
which was more intense than on the left. The left 
posterior field (0.5 mm. of copper) was treated 
before the right posterior, and showed an earlier 
reaction. Some diarrhea and nausea resulted 
during the last week of the series, but the roent- 
gen sickness was in no way influenced by the 
type of filtration. No difference was noted in 
the reaction on both sides if the time of onset of 
therapy was taken into consideration. The pa- 
tient was seen one month later, at which time 
there was marked tanning of all four portals. 


Case vil (No. 11966). Male, aged sixty- 
three. Recurrent carcinoma of the bladder. 
Partial cystectomy seven months before. Per 
manent cystostomy. The patient received a 
total of 1,200 r directed toward the bladder 
through four pelvic portals of 100 sq. cm., two 
anterior oblique and two posterior oblique; 40¢ 
r per day was administered. A mild erythema 
developed over all fields. The patient died two 
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months later, at which time there was slight 
persistent tanning. No difference was noted in 
the reaction of the two sides considering the 
time of onset of the therapy. 


Case vitt (No. 12357). Male, aged fifty- 
three. Carcinoma of the tongue, involving floor 
of mouth. Bilateral cervical gland metastases. 
This patient received 600 r to each side of the 
neck directed through portals of 100 sq. cm.; 
400 r a day was given using 0.5 mm. copper 
filter on one side and 2 mm. copper on the 
opposite side. No difference was noted in the 
skin reactions. There was excellent regression 
of the disease. The patient was seen five months 
later at which time both sides of the neck were 
equally tanned. 


In the last 2 cases one might raise the 
objection that the results were vitiated 
by back-scattering from adjacent fields. 
Therefore, 2 more cases were irradiated as 
follows: 


Case 1x (No. 12293). Female, aged twenty- 
nine. Carcinoma of the left breast. Extensive 
bone, pulmonary and lymph node metastases. 
The patient had fairly symmetrical metastatic 
areas in the heads of both humeri, therefore the 
upper arms were treated in lieu of the thighs. 
A total of 1,200 r was given to each arm in two 
days (600 r to two areas each day). The 0.5 
mm. copper filter was used on one side and the 
2 mm. copper filter on the opposite side. Very 
little reaction developed, and two weeks later 
this dose was repeated. The reaction which fol- 
lowed was identical on both sides. 


Case x (No. 9660). Male, aged forty-nine. 
Recurrent carcinoma of the buccal mucosa. 
Involvement of the floor of the mouth and 
tongue. Metastases to the submaxillary and 
jugular nodes. Received roentgen therapy to 
both sides of the face and neck one year before. 
This patient was given 2,400 r to each thigh at 
the rate of 300 r per day (6 by 8 cm. portals). 
The 0.5 mm. copper filter was used on one side 
and the 2 mm. copper filter on the opposite side. 
No difference was noted in the immediate re- 
actions or in the degree of tanning which was 
observed one month later. 


CONCLUSIONS 


Our observations lead us to conclude 
that, although the depth dose is slightly 
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higher, the skin tolerance is so little altered 
by increasing filtration from 0.5 mm. of 
copper to 2 mm. of copper that the differ- 
ence cannot be detected clinically. We are 
in agreement with Quimby and others that 
an increase in filtration sufficient to ma- 
terially affect the quality of radiation sup- 
plied at 200 kv. prolongs the treatment 
time beyond practical limits. We do not 
mean to disparage the attempt to obtain 
shorter wave lengths. Although there is 
no great difference between the depth dose 
measurements made at 400 kv. and 200 
kv., it has been our observation that at 
400 kv. the skin tolerance is increased 
about 25 to 30 per cent, and at 1,000,000 
volts constant potential the skin tolerance 
is practically double as compared with 200 
kv. radiation. This is in accord with the 
work of Leucutia and Corrigan. 

It is beyond the scope of this paper to 
discuss the specific biological effectiveness 
of heavily filtered roentgen rays on malig- 
nant tissue. The clinical observations of 
those radiologists who have for years em- 
ployed heavy filters with 200 kv. apparatus 
and have claimed better results are not to 
be discounted. We are aware of the fact 
that radiation therapy should not be ad- 
ministered according to a physical formula 
and that biological effects and_ physical 
measurements do not necessarily run paral- 
lel. The close cooperation of the physicist 
and clinician is necessary to obtain the best 
results.* 
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A METHOD OF OBTAINING GREATER RATIO 
OF DEEP TO SURFACE DOSAGE* 


By S. J. HAWLEY, M.D. 


DANVILLE, PENNSYLVANIA 


HE principle, hereinafter described, 

which willincrease the percentage of 
radiation measured at the center of the 
body, as compared with that at the sur- 
face, was suggested by Dr. Wheeler P. 
Davey, Research Professor of Physics and 
Chemistry, at Pennsylvania State College. 
Flax! has reported the use of a similar prin- 
ciple in a different manner. 


/) 
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Fic. 1. Diagram of setup. 


The method consists of rotating the 
patient during the treatment, in the up- 
right position, with the axis of rotation 
perpendicular to the central ray and paral- 
lel to the long axis of the body. The beam 
is directed horizontally. This will distribute 
the surface radiation evenly over the cir- 
cumference of the body. Any point on the 
surface receives direct radiation only as it 
passes across the beam between the center 
of rotation and the target. A small amount 
of radiation is received as the point passes 


through the exit beam, and a very small 
amount of scattered radiation between 
these two places. 

At the same time a volume surrounding 
the axis of rotation is receiving radiation 
continuously. The amount so radiated de- 
pends upon the size of the port used. Figure 


Fic, 2. Photograph of phantom. 


1 is a diagram of such a setup, assuming a 
cylindrical body is to be irradiated. 

From geometrical considerations, it 
seems likely that certain things should be 
true of such an arrangement. The nar- 
rower the portal and the greater the skin- 
target distance, the greater should be the 
percentage of radiation measured at the 
center. Using an assumed absorption co- 
efficient, and assuming a cylindrical body 


* From the Department of Roentgenology, G. F. Geisinger Memorial Hospital, Danville, Pa. Read at the Thirty-ninth Annua 
Meeting, American Roentgen Ray Society, Atlantic City, N. J., Sept. 20-23, 1938. 
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to be irradiated, values for these conditions 
can be calculated which show that it should 
be possible to put considerably more radia- 
tion in the center than is applied to any 
one point on the surface. 

To test the accuracy of these assump- 
tions, measurements were made on a 
phantom (Fig. 2). The phantom is made of 
Masonite wood, shaped like an idealized 
human female pelvis, the contour being 
taken from the cross section charts of Des- 
jardins. The center of the phantom is made 
of lamina placed vertically so that the ion- 
ization chamber is perpendicular to the cen- 
tral ray throughout the rotation. Forsurface 
measurements the surface is hollowed out 
so the ionization chamber is half sub- 
merged. The phantom measures 39.5 cm. 
in its transverse diameter. The antero- 
posterior diameter is 29.0 cm., and the 
distance from the center of the front to 
the most posterior point is 30.5 cm. (Fig. 
3). This is slightly larger than the average 
measurements for the female pelvis. 

The machine used was an air-cooled, 
mechanically rectified apparatus. The 


Fic. 3. Dimensions of phantom. 


tube, an air-cooled type, was enclosed in a 
large lead drum. The only inherent filtra- 
tion was the glass of the tube. 

The distance from the target to the an- 
terior surface of the phantom was 70 cm. 

In each instance a portal 4.1 by 20.6cm. 
was used. The object was to use as narrow 
a portal as possible. A portal of 2 cm. width 
was tried, but the setting of the ionization 


chamber was too critical for accurate 
measurement. 
The turntable turned steadily at the 
rate of one revolution in fifty-five seconds. 
Measurements were made with a Victor- 
een condenser r-meter, which was cali- 


Fic. 4. Percentage of intensity with 0.5 mm. Cu at 
surface and center, rotating. 


brated immediately before the measure- 
ments were made. 

The machine was operated at 200 kv. 
(peak), and 10 ma. The half-value layer of 
0.§ mm. copper is 0.8 mm.; and for 2mm. 
copper is I.§ mm. 


TaB_e 
0.5 MM. COPPER+1.0 MM, ALUMINUM 


Per 

cent 
Middle of anterior surface, not rotating... .. 100.0 
15 cm. below surface in midline, not rotating 16.2 
Middle of anterior surface, rotating....... 100.0 
15 cm. below surface in midline, rotating.... 143.1 
Middle of lateral surface, rotating........ 81.0 


Table 1 gives a summary of measure- 
ments at 0.5 mm. of copper and 1.0 mm. 
aluminum; Table 11 gives a summary of the 
measurements at 2.0 mm. copper plus I.o 
mm. aluminum. These measurements are 
the averages of at least three, and usually 
more readings, all of which are within 2 
per cent of each other. Surface measure- 
ments are all made with back-scatter. 

To interpret these figures in terms of 
dosage, if 1,000 r is given on the surface, 
with the phantom rotating (Fig. 4), a 
point 15 cm. below the anterior surface in 
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the midline, or at the middle of the phan- 
tom, receives 1,431 r. Or, if you put 1,000 
r into the point 15 cm. below, you will only 
have put 699 r on the point of maximum 
intensity on the surface (Fig. 5). 

The point on the lateral surface of the 
phantom farthest from the center was 
measured, as it was thought that, as this 
point came closest to the tube during the 
rotation, it might be the point of maximum 
intensity on the surface. This proved not 
to be true. This is due to the fact, that 
though it does come closer to the tube, it 
is moving slightly faster, and the beam is a 


Fic. 5. Dosage at surface and center, 0.5 mm. Cu 
plus 1.0 mm. Al. 


trifle narrower. Furthermore, there is a 
longer time during which the greatest 
width of the phantom acts as a filter, while 
this point is away from the tube. 


Taste Il 
2.0 MM, COPPER-+I1.0 MM, ALUMINUM 
Per 
cent 
Middle of anterior surface, not rotating.... 100.0 


15 cm. below surface in midline, not rotating 17.5 


Middle of anterior surface, rotating. ...... 100.0 
15 cm. below surface in midline, rotating.... 167.0 
Middle of lateral surface, rotating......... 85.8 


These figures are materially better than 
the ones at 0.5 mm. of copper. In terms of 
dosage, 1,000 r on the surface will give 
1,670 r to a point 15 cm. below the surface, 
or at the middle of the phantom. On giving 
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1,000 r to the point at the middle you only 
apply 598 r to the surface (Fig. 6). 


Fic. 6. Dosage at surface and center, 2.0 mm. Cu 
plus 1.0 mm. Al. 


Figure 7 gives the curve of intensity 
along the transverse axis of the phantom 
measured during rotation. There is an area 
about the center of even distribution. On 
each side of this the intensity falls away 
rapidly, to a plateau which extends close 
to the surface. The rapidly falling portion 
is at the edge of the beam. The intensity 
was not measured in the portion of these 
curves shown by the dotted line. The 
points on the surface, however, were 
measured. 


Fic. 7. Distribution of intensity, 
transverse diameter. 


Figure 8 shows the intensity distribu- 
tion along the middle anteroposterior axis. 
Due to the fact that the beam is much 
longer than it is wide, the flat portion of 
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the curve on either side of the center is 
longer than in the transverse diameter, 
and the drop produced at the edge of the 
beam is decreased. It may be that the use 
of a wider beam will be more advantageous, 
as it will make the flat tops of the curves 
on the two diameters more nearly equal. 
Further investigations are being made on 
this question. 
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Fic. 8. Distribution of intensity, 
anteroposterior diameter. 


The asymmetry of the posterior half of 
the curve in the anteroposterior diameter is 
interesting. It is due to the flatter and more 
irregular shape of the posterior surface of 
the phantom. 

It is frankly admitted that this study 
does not cover all the questions to be an- 
swered before applying this method to a 
patient. Some of these questions, which are 
under investigation are: (1) the effect of 
portal size, (2) the selection of the most 
efficient portal for various sized patients, 
(3) the distribution of intensity along vari- 


ous diameters, (4) the distribution of radia- 
tion with the phantom placed eccentrically, 
(5) the distribution in other, more irregular 
cross sections of the body, and (6) determi- 
nation of the most efficient distance. 

This method of treatment appears to of- 
fer possibilities of improving the depth dose 
obtainable, and of shortening the treat- 
ment time. It can be used with the shock- 
proof apparatus in general use today, with 
the addition of a simple turntable. 


SUMMARY AND CONCLUSIONS 


A method of irradiation is suggested 
whereby it appears to be possible to in- 
crease considerably the amount of radia- 
tion given to a point at the center of the 
body, as compared with the amount given 
to any point on the surface. 

Reports of preliminary measurements on 
a phantom are given which indicate that 
this can be done. 

Curves showing intensity distribution 
along two diameters, at right angles, in a 
pelvis-shaped phantom are given. 

Further aspects for investigation are 
outlined. 


I wish to extend my thanks to Mr. Walter S. 
Lusby, of Harrisburg, Pa., for his willing assistance; 
to Mr. C. S. Eason, and the Westinghouse X-Ray 
Corporation for the loan of some equipment; and to 
Mr. J. L. Weatherwax for his patient advice. 
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DISCUSSION 

Dr. Orro GiasserR, Cleveland, Ohio. This 
interesting paper by Dr. Hawley shows again 
the progress which has been made in the con- 
struction of apparatus for radiation therapy. 
It is only by use of modern equipment that it 
is now possible to obtain satisfactory results 
by employing an idea which in itself is rather 
old. 

I remember that when I joined Friedrich 
and Kroénig in 1916, one of the first pieces of 
apparatus which I saw and which made a 
very great impression on me was a large, black 
box with a long metal arm at the end of which 
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was suspended a roentgen tube. Friedrich 
demonstrated that piece of apparatus and ex- 
plained that it was a tube which swung back 
and forth continuously over the patient while 
he was being treated. However, the first experi- 
ments made with this apparatus were not very 
satisfactory because the high tension protec- 
tion was unsatisfactory; therefore the entire 
apparatus from the standpoint of treatment 
was dangerous. So far as I know, its use was 
discontinued after the first experiments. 

Various other methods have been tried and I 
mention here, for instance, a tube of the type 
which Loebell suggested and which has dif- 
ferent portals. Many attempts have also been 
made to rotate the patient or the roentgen tube. 
As mentioned previously, it is only by the de- 
velopment of high protection, shock-proof 
tubes, which insure against the effects of radia- 
tion and high tension that studies such as Dr. 
Hawley presented this afternoon are possible. 

It is a strange coincidence in the history of 
science that similar investigations are often 
made simultaneously by quite distant workers. 
Last year Dessauer of Constantinople pub- 
lished his method of turning the patient while 
being treated and at about the same time an- 
other such study was published by Mesnil de 
Rochemont of Giessen. These two investiga- 
tions were made entirely independent of Dr. 
Hawley’s study. In their studies the patient sat 
on a chair which revolved slowly. Dr. Hawley’s 
patient turns around once in fifty-five seconds 
while Dessauer’s patient turns around once 
during the time of treatment. All three investi- 
gators have published measurements on phan- 
toms. Dessauer has used a phantom represent- 
ing the upper lung area and also one represent- 
ing the pelvic area. All the investigators feel 
that there is a definite improvement in the 
depth dosage as compared with the standard 
treatment technique. It would take too long, 
however, to go into detail about this improve- 
ment; suffice it to say that, generally speaking, 
there is an increase of between 20 and 25 per 
cent in the depth doses at the site of the tumor, 
and I feel that this is sufficient reason to in- 
vestigate this matter further. 


Dr. G. Fattia, New York City. I have en- 
joyed listening to Dr. Hawley’s paper and it 
seems to me that if the aim is to increase the 
depth dose, this is probably the simplest and 
surest way in which to do it. 

The thing that passed through my mind 
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while I was listening to the paper was whether 
it is desirable or advantageous to irradiate a 
large mass of tissue as uniformly as this method 
would permit. In other words, the patient will 
stand a certain amount of radiation and ulti- 
mately the limit as to the depth dose one can 
deliver depends on how much radiation the 
patient can stand, not only on the skin but in 
the internal structures. 

In the treatment of a leg with the tumor at 
the center one may feel that this type of treat- 
ment is indicated because the total volume of 
tissue intensely irradiated is not so large in 
comparison with the size of the patient. It may 
be that the human system (not considering the 
leg) can stand that much radiation over that 
volume of tissue, but when it comes to the chest 
or the pelvis, I doubt very much that one can 
use this method and ultimately obtain the 
advantage that is apparent on paper. 

It may be possible that with a limited num 
ber of beams, one can actually deliver more to 
the tumor because of the fact that the patient 
can stand it better than by this method. It will 
be very interesting to see how the clinical part 
of the work will turn out. I think that is really 
the most important part, and I would suggest 
that a little caution be exercised in the treat- 
ment of patients by this method because of the 
large volume of tissue which is irradiated with 
rather uniform intensity throughout. 


Dr. Georce E. Pranter, Philadelphia. | 
think we are indebted to Dr. Hawley for calling 
our attention again to the importance of the 
cross-fire method, which, of course, is very old 
but needs to be repeated from time to time and 
needs to be applied skillfully and continuously 
always. 

Dr. Hawley has made these measurements 
carefully to convince us of the value of cross 
fire. We have, however, by his methods certain 
clinical and practical difficulties in which we 
are involved. In the first place, I have yet to see 
a single instance of carcinoma or any malignant 
tumor that is so obliging as to occur exactly in 
the center of the body or in the center of a circle 
or circumference, just as he has outlined. I hav« 
never seen one. The nearest approach to this 
central localization of a tumor is a carcinoma 
of the uterus. Nearly all deep therapy or cross 
firing and planning a treatment idealisticall) 
and by the physicist assumes that the tum: 
is located in a central area. This does not occ 
in practical oncology. Even in the case of ca! 
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cinoma of the uterus, there are practically al- 
ways infiltrations into the left side of the pelvis, 
or perhaps in the right or extending upward 
along the ureter, all of which must be taken into 
account, and the cross-fire method must be 
adapted according to the location of the disease. 

In these days with higher and higher voltage 
and higher filtration, we are less concerned with 
the effect obtained on the skin than with the 
effects on the normal organs between the skin 
and the diseased portion. One of these tissues 
that is often forgotten is the subcutaneous fat. 
We all know that this subcutaneous fat con- 
tains relatively few blood vessels, and therefore 
necrosis or fibrosis is apt to take place in this 
tissue even when the skin may be in good con- 
dition and there may have been no damage in 
the skin. Even the condition of the skin must 
be considered but it is of less importance than 
the deeper tissues. 

I think the cross-fire method must be ap- 
plied with particular thought as to the tissue 
that is being irradiated in these beams. On this 
account, I think we can never set up a case on 
a purely mechanical basis. In other words, I 
do not believe that we can treat any two uter- 
ine cases exactly the same. We must adapt the 
beams according to the principles of irradia- 
tion and with particular reference to the extent 


and location of the malignant disease that is 
involved. Furthermore, we must try to limit 
our field of irradiation to as small a space as 
possible, so long as we are not missing some of 
the diseased tissue. 


Dr. Haw ey (closing). I want to thank Dr. 
Glasser, Dr. Failla and Dr. Pfahler for this 
discussion. The point which Dr. Pfahler 
brought up, as to whether or not it is wise to 
irradiate a large amount of tissue, I am not 
prepared to answer because I do not know. 
The answer is partly, in this method of treat- 
ment, linked up with the points which Dr. 
Pfahler brought up, which are extremely well 
taken. 

There. is, however, one aspect of this type of 
treatment which may make it more desirable 
than the other method, the old multiple portal 
method of cross-firing; that is, with the multi- 
ple portal method of cross-firing, the greatest 
amount of radiation is on the surface and in the 
intervening tissues between the surface and the 
tumor, whereas with a rotating method the 
distribution is turned around. The amount is 
greatest in the region of the tumor and lowest 
close to the surface, and the intervening tissue 
is receiving a little less radiation than it is with 
multiple portals. 
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CALCIFICATION OF THE COSTAL CARTILAGES 


INCE the earliest days of roentgen- 

ography it has been noted that calci- 
fication takes place in the costal cartilages 
in varying degrees and amount. It has 
long been known that when there is an 
orderly calcification of the costal cartilages 
it begins in the first ribs at the age of 
about twenty-seven and the subsequent 
ribs are involved as age advances, the 
calcification being completed about middle 
life. What brings about this calcification 
is not understood. Kohler was among the 
first to devote a great deal of attention to 
the matter and he concluded that “The 
whole subject deserves further attention,” 
and “The whole theory of calcification of 
the costal cartilages is certainly very inter- 
esting and far from being explained.” 

King* has quite recently taken up the 
subject from an experimental point of view 
and he says that the previous attempts at 
providing an explanation of costal cartilage 
calcification have failed for two reasons, 
first, by attempting to relate the process 
to recognized diseases, and second, from a 
failure to examine material which shows 
that the currently accepted view of the 
form of the calcareous deposit is certainly 
wrong. From his study he draws the con- 
‘clusion that cartilage calcification should 
be regarded as a physiological process un- 
related to pathology, and of the nature of 
a vital response of the cartilaginous tissue 
to the strains and stresses imposed on it by 
the general bodily function. 

From an anatomical consideration he 
calls attention to the fact that the costal 
cartilages from the first to the seventh ribs 
articulate with the sternum and the carti- 
lages of the eighth, ninth and tenth ribs 
unite with one another anteriorly and fuse 


* King, J. B. Calcification of the costal cartilages. Brit. ¥. 
Radiol., Jan., 1939, 72, 2-12. 


with the lower border of the cartilage of 
the seventh. The eleventh and twelfth ribs 
have no costal cartilages. The cartilage of 
the first rib differs from the others in that 
it is shorter and broader and is united by a 
very broad surface to the manubrium, and 
there is no joint between the first costal 
cartilage and the manubrium, in contra- 
distinction to the other costal cartilages 
which have a very definite synovial joint 
with the sternum. 

It is the first costal cartilage which shows 
calcification when it occurs in an orderly 
fashion, and in the early days of roentgen- 
ology of the chest, especially in those 
cases exhibiting tuberculosis, elaborate 
studies were made on the cartilage of the 
first rib in an attempt to show that early 
ossification was the reason for the apices 
being the site of infection, and great im- 
portance was attached to the angle which 
the first rib formed with the first dorsal 
vertebra as a sign of a predisposition to 
pulmonary tuberculosis. Of course this 
theory has long since been disproved. 

King points out the complexity of the 
movement of the costal cartilages during 
respiration, as a result of which the costal 
cartilages are under great stress and strain. 
He also notes the incorrect views which 
have been held regarding the ossification 
of rib cartilage, quoting Cunningham and 
Quain as being in error in describing the 
decalcification as peripheral or perichon- 
drial. 

For a long time calcification of the costal 
cartilages was thought to be associated 
with certain disease processes and more 
recently Huyssen has attempted to show 
that the extent of the general calcification 
of the costal cartilages may be usefully 
employed as an index of the condition of 
the blood vessels as an indication of arte- 
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riosclerosis. In his studies post-mortem in- 
vestigations were made of all the main 
arteries and valves of the heart and the 
findings were compared with the degree of 
calcification present in the rib cartilages. 
Huyssen, in an analysis of these studies, 
came to the conclusion that while certain 
wide variations existed there was some in- 
terrelationship of the two conditions and 
that the cartilage calcification might ‘be 
taken as a guide to the state of the vessels. 
Commenting upon this observation, how- 
ever, King notes that arteriosclerosis and 
costal cartilage calcification are both con- 
ditions found with increasing frequency 
at advancing age and that a certain coin- 
cidence is inevitable, and King admits that 
while little is known of the essential cause 
of vascular degeneration the condition is 
so fundamentally different from any type 
of ossification of skeletal connective tissue 
that a fundamental relationship would 
appear extremely unlikely. 

The only systemic condition that ap- 
pears to have some influence is that of 
long-standing malnutrition. Kohler pointed 
out the fact that those who suffered from 
chronic starvation showed the greatest 
degree of calcification of their costal car- 
tilages, but some doubt might be cast upon 
this observation by the fact that appar- 
ently calcification of the costal cartilage 
occurs as frequently among the wealthy 
and well-to-do as among the poorer classes 
of the population. 

King calls attention to the fact that in a 
consideration of the process by which car- 
tilage may become either the seat of cal- 
careous deposit or transformed into bone, 
it is necessary to consider the underlying 
physiological processes involved, and he 
refers to Reichert’s studies regarding bone, 
cartilage and fibrous tissue, namely that 
these are essentially one, with a common 
mesodermal origin, and subject to the same 
laws of development and under certain 
conditions capable of replacing one an- 
other. King further points out that for 
tissue change to come about in the adult 
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body a stimulation of some kind is re- 
quired unless the process be entirely one 
of deterioration and atrophy with loss of 
function, and that certainly calcification 
of the costal cartilage is a process far from 
being one of atrophy but is one of active 
response exhibiting extensive vasculariza- 
tion, canalization and true ossification. 
From his studies and observations he is 
led to believe that calcification of the costal 
cartilage is a misnomer, that ossification 
is the correct term, and that the ossification 
is a response to body needs. The stimulus 
affecting the rib cartilage is, in his opinion, 
largely one of stresses and strains falling 
upon the anterior thorax as a result of 
man’s assumption of the upright posture, 
and there is an inherent instability in the 
thoracic cage in man as a result of assum- 
ing the upright posture, but in addition to 
this every contraction of muscle attached 
to rib cartilage, namely during respiration, 
constitutes a minimal trauma and can 
be viewed as a stimulus to physiologi- 
cal change in the direction of increased 
strength and the only form in which such 
change may take place in a beneficent 
manner is toward ossification. 

Another factor which King emphasizes 
as a possible cause of ossification of the 
cartilage is some disturbance in the local 
blood supply to the cartilage and during 
every respiratory movement there is minor 
trauma to the costal cartilage, however 
infinitesimal, resulting in a reactionary 
hyperemia with some vasodilatation of the 
central blood vessels in the rib cartilage. 
He would explain part of the ossification at 
least on this increased vascularity which 
makes costal cartilage calcification pos- 
sible. He suggests that it is not alone the 
vascular changes in themselves but some 
influence of a dietary and _ biochemical 
nature, and calls attention to the possibil- 
ity that there may be a deficiency, possibly 
transitory, of vitamin D or an excess of fat 
which interferes with calcium metabolism, 
and while these changes may be minima! 
and asymptomatic, calcium balance dis 
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turbances of dietetic origin do undoubtedly 
play a part in the varying degrees of car- 
tilage ossification. 

What part the thyroid, parathyroids, 
and the pituitary play in the ossification 
of the costal cartilage is not clear. 

In order to arrive at some comparison 
King made a chemical analysis of ossifica- 
tion of a rib and compared this with analy- 
sis of a normal bone and he found from 
these comparative studies striking evidence 
that the type of calcification of the car- 
tilage conforms very closely with the chem- 
ical composition of true bone, the greatest 
disparity being in the proportion of mag- 
nesium, but he discounted this finding as 
analyses of normal bone vary greatly in 
their magnesium content. One of the most 
important points brought out in this com- 
parative study was that the relation of 
phosphorus to calcium is for all practical 
purposes that of the normal skeleton. 

King in his conclusions calls attention 
to the inadequacy of the studies thus far 
conducted on costal cartilage ossification 
and states that it warrants further study. 
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The studies thus far conducted offer proof 
that the majority of the accepted views are 
erroneous and most of the accepted views 
appear to be statements which having been 
once said have been repeated without veri- 
fication of the real histology of the condi- 
tion. King’s views are at variance with 
some observers in that he believes a knowl- 
edge of the whys and wherefores of the 
ossification of the costal cartilage is of 
practical application. He believes that if a 
proper understanding of this process could 
be achieved the findings of the presence or 
absence of calcification in the rib cartilage 
on roentgen examination might well be 
found to be grounds for a diagnosis of long- 
standing dietetic or endocrine disturb- 
ances. He considers the subject of sufficient 
importance to warrant the cooperation of 
histologists, physiologists, biochemists and 
roentgenologists toward a solution of what 
appears to be a simple problem of compara- 
tive non-importance but the solution of 
which might actually throw considerable 
light upon the formation of bone in the 
adult. 


EXPLANATION FOR THE RIBBING SEEN IN WALLS 
OF DILATED CEREBRAL VENTRICLES 


HOSE who have had occasion to ex- 

amine ventriculograms and encephalo- 
grams have noted in cases of dilated cere- 
bral ventricles that the smooth walls 
encountered in normal sized ventricles give 
way to irregular contours. These irregu- 
larities are composed of transverse, rib-like 
arches which project more deeply into the 
lumina of the cavities the greater the dila- 
tation of the ventricles. 

Dyke and Davidoff* have noted this 
appearance and they and others have no- 
ticed that some patients who exhibit large 
ventricles may show few and shallow pro- 
jections into the ventricles. It has been 


* Dyke, C. G., and Davidoff, L. M. An explanation for the rib- 
bing seen in the walls of dilated cerebral ventricles. Yale ¥. Biol. 
& Med., May, 1939, 77, 485. 


demonstrated also that the bands of tissue 
which produce these arches are most pro- 
nounced in the roofs of the lateral ventri- 
cles and grow less prominent as they reach 
the side walls. In pneumo-encephalograms 
of cases of internal hydrocephalus of vari- 
ous degrees, these irregularities are fre- 
quently seen, being most marked in the 
roofs of the bodies of the lateral ventricles, 
less marked in the anterior and occipital 
horns, and entirely absent in the temporal 
horns. These irregularities give a scalloped 
appearance to the boundary of the ventric- 
ular gas shadows. 

They have been considered of no practi- 
cal pathological significance, consequently 
the factors producing these shadows had 
not been previously investigated until 
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the curiosity of Dyke and Davidoff was 
aroused sufficiently to make an investiga- 
tion of the causative factors. They had 
occasion recently in a case of a child with 
advanced internal hydrocephalus showing 
this ribbing of the ventricles to examine 
the brain at autopsy and it was found on 
horizontal section of the preserved brain 
that the ridges were prominently displayed. 
It was noted that at the apex of each rib 
running longitudinally with it was a blood 
vessel and it seemed to them that the 
presence of these ridges could give rise to 
the ribbing which was observed during life 
and that the mode of projection of the 
ribbing of the ventricles depends probably 
upon the degree of elasticity or resistance 
to stretching of the white matter as com- 
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pared to these properties of the blood 
vessels. The pressure within the ventricles 
produces a dilatation and thereby causes 
an elongation of the blood vessels up to the 
limits of their elasticity. When this point 
is reached the remainder of the ventricular 
wall continues to recede between the blood 
vessels except where the resistance of the 
blood vessels to further stretching protects 
the brain tissue adherent to them. In this 
way there results a series of vaulted arches; 
the free margins of each of these is formed 
by a blood vessel covered by ependymoma. 
This explanation for the ribbing seen in 
the walls of cerebral ventricles, while not 
of pathological interest in itself, is of con- 
siderable anatomical importance. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep States OF AMERICA 

AMERICAN ROENTGEN Ray Society 
Secretary, Dr. C. B. Peirce, Royal Victoria Hospital, 
Montreal. Canada. Annual Meeting: Boston, Mass., 
Sept. 30-Oct. 4, 1940. 

AMERICAN COLLEGE oF RADIOLOGY 
Secretary, Mac F. Cahal, 540 N. Michigan Ave., 
Chicago, Il]. Next Annual Meeting: New York City, 
June 12, 1940. 

SECTION ON RaptoLocy, AMERICAN MEDICAL ASSOCIATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting: New York City, June 10-14, 1940. 

RaDIOLoGiIcaL Society or NortH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Atlanta-Biltmore Hotel, 
Atlanta, Ga., Dec. 11-15, 1939. 

RADIOLOGICAL SECTION, BALTIMORE City MEDICAL SociETY 
Secretary, Dr. Walter L. Kilby, Baltimore. Meets 
third Tuesday each month, September to May. 

RapioLocicat Section, Connecticut Mepicat Society 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. ‘ie twice annually in May and September. 

Section on Rapto.ocy, Illinois State Medical Society 
Secretary, Dr. H. W. Ackemann, 321 W. State St., Rock- 
ford, Ill. Next meeting Peoria, Ill., May 21-23, 1940. 

RapioLocicaL Section, Los ANGELEs Co. Mep. Soc. 
Secretary, Dr. Wilbur Bailey, 2007 Wilshire Blvd., Los 
Angeles, Calif. Meets on second Wednesday of each 
month at County Society Building. 

Rapro.ocicar Section, SOUTHERN AssociaTION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

BrookLyn RoentceN Ray Society 
Secretary, Dr. L. J. Taormina, 1093 Gates Ave., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 

Society 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 610 
Niagara St., Buffalo, N. Y. Meets second Monday of 
each month except during summer months, place of 
meeting selected by the host. 

Cuicaco RoEnTGEN Society 
Secretary, Dr. C. J. Challenger, 3117 Logan Blvd. Meets 
second Thursday of each month October to May inclu- 
sive at the Hotel Sherman. 

Cincinnati RADIOLOGICAL SocIETY 
Secretary, Dr. J. E. McCarthy, 707 Race St., Cincin- 
nati, Ohio. Meets third Tuesday of each month, Octo- 
ber to May, inclusive. 

CLEVELAND RaDIOLoaicaL SociETY 
Secretary, Dr. H. A. Mahrer, 10515 Carnegie Ave. 
Meets at 6:30 p.m. at Mid-Day Club rooms on fourth 
Monday pot month, October to April, inclusive. 

Denver CLuB 
Secretary, Dr. E. A. Schmidt, 4200 E. gth Ave., Denver, 
Colo. Meets third Tuesday of each month. 

Detroir Ray anp Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

Fioripa State RADIOLOGICAL SociETY 
Secretary, Dr. J. N. Moore, 210 Professional Bldg., 
Ocala, Florida. Meetings in May and November. 

Georoia Society 
Secretary, Dr. R. C. Pendergrass, Prather Clinic Bldg., 
Americus, Ga. Meets in November and at annual meet- 
ing of Medical Association of Georgia in the spring. 

ILLINOIS RADIOLOGICAL SOCIETY 
Secretary, Dr. E. P. Halley, Decatur and Macon County 
Hospital, Decatur, Ill. Meetings held quarterly, time 
and place designated by president. 

Inp1ana RoENTGEN SociETY 
Secretary, Dr. C. C. Taylor, 23 E. Ohio St., Indianapolis, 
Ind. Meeting held the second Sunday in May annually. 


Kentucky Society 
Secretary, Dr. J. C. Bell, 402 Heyburn Bldg., Louisville. 
Meets annually in Louisville on third Sunday afternoon 
in April. 

Lone Istanp Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brook- 
lyn, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 

MIcHIGAN AssociATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

MiLwavuKEE RoentGEN Ray Society 
Secretary, Dr. I. I. Cowan, Mt. Sinai Hospital, Mil. 
waukee, Wis. Meets monthly on first Friday at Uni- 
versity Club. 

Minnesota Rapio.ocicat Society 
Secretary, Dr. J. P. Medelman, 572 Lowry Medical Arts 
Bldg., St. Paul. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets first Wednesday of each month, at 6 P.m., 
at either Omaha or Lincoln. 

New Encianp RoentceN Ray Society 
Secretary, Dr. A.O. Hampton, Massachusetts General 
Hospital, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

Rapro.ocicat Society or New JERSEY 
Secretary, Dr. W. J. Marquis, 198 Clinton Ave, Newark. 
Meets annually at time and placeof State Medical Society. 
Mid-year meetings at place designated by president. 

New York RoentcEN Society 
Secretary, Dr. R. D. Duckworth, 170 Maple Ave., White 
Plains, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:00 P.M. 

NortH Caro.ina RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An- 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CenTRAL New York RoeEnTGEN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra- 
cuse. Three meetings a year—January, May, November. 

Paciric RoENTGEN CLuB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali- 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SocIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Annual meeting, June, 1940, exact time and place 
to be decided. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St 

PirtsBuRGH ROENTGEN SociETY 
Secretary, Dr. H. W. Jacox, 4800 Friendship Ave., Meet- 
ings held second Wednesday each month, 4:30 P.M., 
October to June at various hospitals. 

RocuesTer Roentcen Ray Society, Rocnester, N. Y. 
Secretary, Dr. S. C. Davidson, 277 Alexander St., Meets 
on second Thursday from October to May, inclusive, 8 
p.M., Rochester Academy of Medicine Building. 

St. Louis Society or RaDIoLocists 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, Marc 
and May, at a place designated by the president. 

San Francisco Rapio.ocicat Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco. Meets monthly on first Monday at 7:45 P.M., 
alternately at Toland Hall and Lane Hall. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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Soutn X-Ray Society 
Secretary, Dr. Hillyer Rudisill, Jr., Roper Hospital, 
Charleston. Meets in Charleston on first Thursday in 
November, also at the time and place of South Carolina 
State Medical Association. 

Tennessee Rapio.ocicat Society 
Secretary, Dr. F. B, Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

Texas Society 
Secretary, Dr. H. C. Harrell, 517 Pize St., Texarkana, 
Texas. 

University oF MicuicAN DepaRTMENT OF ROENTGEN- 
oLocy Starr MEETING 
Meets each Monday evening from September to June, 
at 7 p.m. at University Hospital. 

Universiry or Wisconsin RapioLocicaL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00-5:00 P.M., 
Room 301, Service Memorial Institute. 

ViroiniaA Society 
Secretary, Dr. V. W. Archer, University ‘iospital, Uni- 
versity, Va. Meets annually in October. 

WasHINGTON STATE RADIOLOGICAL 
Secretary, Dr. K. J. Holtz, American Bank Bldg., Seattle. 
Meets fourth Monday of each month at the College 
Club, Seattle. 


CuBa 


Sociepap CuBANA DE Rapto.octa FIsiloTERAPIA 
Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


BritisH Empire 
British InstiruTE oF RapioLocy INCORPORATED WITH 
THE RONTGEN SoclETY 
Meets monthly on third Thursday, from November to 
June inclusive, at 8:15 p.m., 32 Welbeck St., London. 
Section oF RapioLocy or THE Roya. Society or 
Mepicine (ConFrinep To MepicaL MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 
Facu.ty oF RADIOLOGISTS 
Secretary, Dr. Barbara M. Key, 32 Welbeck St., London, 
W.1, England. 
Section or Rapro.tocy anp Mepicat Ececrriciry, 
TRALASIAN Mepicat ConGREss 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 
RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scientific discussion. 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. C. Singleton, Medical Arts Bldg., To- 
ronto, 5, Ontario. 
Section or Rapto.ocy, Canapian MEpIcAL AssociATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 
Rap1o.ocicat Secrion, New ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


ConTINENTAL Europe 


Be oian Society oF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

Socrepap Espanoia pe Rapto.ocia 
Secret Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

Sociéré pe RapioLocire MépIcALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September, 12 Rue de Seine, Paris. 

Sociéré Suisse pE RapioLocie (ScHWEIZERISCHE R6nT- 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. Grosjean, La 
Chaux de Fonds. 
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Secretary for German language, Dr. Scheurer, Molz- 
gasse, Biel. Meets annually in different cities. 

Société Francaise D’ELECTROTHERAPIE ET DE RapDIOL- 
ocie MEDICALE 
Meets inonthly on fourth Tuesday, except during month 
of August and September, 12 Rue de Seine, Paris. 

AssociaTION OF GERMAN ROENTGENOLOGISTS AND Rapt- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DeutscHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annuaily in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent Secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Sip- unp WEsTDEUTSCHE RONTGENSELLSCHAFT 
Meets annually in different cities. 

Norp- unp OsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Dutcu Society oF ELecrroLocy ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the fall. 

Societa Rapio.tocia Mepica 
Secretary, M. Ponzio, University of Turin, Prof. Turin 

SocteTATEA RoMANA DE RaDIoLociE st ELECTROLOGIE 
Secretary, Dr. Oscar Meiler, Str. Banul Maracine, 30, 
S. I., Bucuresti, Roumania. 

Meets second Monday in every month with the ex- 
ception of July and August. 

A.t-Russian Roentcen Ray Association, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 

LenincraD RoENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoentcEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. Meets monthly on first Monday at 
8 o'clock. 

Po.tsH Society oF RaDIOLoGy 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka Sct., 
Warsaw. Meets annually. 

Warsaw Section, Society or RaDIOLocy 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

ScANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime: 

Society or Mepicat RapIoLocy 1n SWEDEN 
Meets in Stockholm. 

Society or Mepicat 1n Norway 
Meets in Oslo. 

Society or Mepicat Rapio.tocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the 
State Institute of Roentgenology. 

Society oF Mepicat 1n FINLAND 
Meets in Helsingfors. 

VienNA ROENTGEN SociETY 
Meets first Wednesday of each month, at 6:30 P.M. at 
Zentral-R6éntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 

ORIENT 

Japan X-Ray AssoctaTIoNn 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kinki RoENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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THE BUSINESS SIDE OF RADIO- 
LOGICAL PRACTICE* 


A Bulletin for Fellows and Residents in 
Radiology in their Final Year of Post- 
Graduate Training 


(Continued from October) 


Going into Practice 


If the radiologist decides to open a 
private office in an office building when he 
enters practice, his problem is a straight- 
forward one. He rents a certain amount of 


space (including light, water, etc.) from the - 


building, purchasing and installing certain 
necessary equipment. He selects a tech- 
nician who will probably also act as secre- 
tary during the early years of his practice 
until his clientele permits him to increase 
his staff. He collects his fees from his pa- 
tients and carries on his practice just as 
any other physician. For a few years his 
income is modest but it should gradually 
increase until his income is one which com- 
pares favorably with the income of other 
medical specialties. He will find that the 
cost of practicing his profession in a private 
office will vary from 40 to 60 per cent of 
the gross collections, depending upon the 
type of work he does and the part of the 
country in which he is located. 

In addition to his office practice, the 
radiologist may seek a hospital appoint- 
ment; or he may decide to accept a full- 
time hospital appointment. There are three 
general classifications of hospitals: Those 
occupied exclusively by non-pay patients, 
those occupied by a combination of non- 
pay and pay patients, and those occupied 
by pay patients alone. The first are ex- 
emplified by federal, state, and municipal 
hospitals, mental and tuberculosis institu- 
tions. Since no fees are collected from pa- 
tients of these hospitals for medical services 
the problem of private practice of medicine 
does not arise. The majority of physicians 
appointed to hospitals of this type are ap- 
pointed on a salary basis and it is reason- 
able and equitable for the radiologist 


* Bulletin of the Inter-Society Committee for Radiology. 
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accepting such an appointment to be on a 
similar basis. 

The second group of hospitals consist of 
a variable number of pay patient rooms 
and non-paying patient rooms and wards. 
In this type of institution, the radiologist 
should be appointed as are his colleagues 
on the medical staff and should practice 
medicine as far as private patients are 
concerned just as do those colleagues. Since 
the hospital provides space or space and 
equipment it is necessary that the radiolo- 
gist reimburse the hospital for the use of 
these facilities just as he would in his office 
building. This may be done in one of 
several ways. In many institutions the 
radiologist rents or leases the department, 
including its equipment, from the hospital, 
paying the latter a monthly rental. In 
others, the hospital is paid a unit cost for 
each case examined. The manner in which 
charity patients are handled in institutions 
of this type will vary according to the 
proportion of charity patients to pay pa- 
tients. When the amount of pay work 
handled in the department will justify it, 
it is probably best for the radiologist to 
perform services for charity patients with- 
out charge, if this is the custom in other 
departments of the staff. Where the ratio 
of charity patients is high, however, it is 
frequently necessary for the radiologist to 
receive an honorarium from the hospital 
for the full time which he devotes to these 
patients. 

In the third group of hospitals, those 
where all admissions are pay patients, the 
most ethical and efficient arrangement is 
one under which the radiologist leases the 
space or space and equipment and pays 
the hospital a monthly rental. The monthly 
rental will vary according to the size of the 
hospital and according to whether the 
hospital provides only space or space and 
equipment. In actual practice it varies all 
the way from $300 per month in a small 
hospital to as much as $3,000 per month in 
very large inatitutions. A rental which 
exceeds 40 or 50 per cent of the monthly 
gross income of the department is probably 
too high. 
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Fiscal Arrangements 


There has been an unfortunate tendency 
for some hospitals to regard radiology as 
a part of hospital care and to look upon the 
radiologist as a technician employed by the 
hospital, filling an ancillary rédle in the 
practice of medicine. Some institutions 
have gone so far as to frankly demand a 
sizable net profit from the fees earned by 
physician-radiologists practicing in the hos- 
pital.® It is this tendency which is respon- 
sible for many of the current problems of 
radiology and which demands the con- 
certed and unified attention of practicing 
radiologists. 

Because of the extensive equipment nec- 
essary for the practice of radiology and 
because of the fact that the hospital fre- 
quently owns this equipment, there have 
developed certain methods for handling the 
financial transactions for hospital radiology 
which are different from the methods em- 
ployed for other clinical specialties. Al- 
though radiologists in an increasing num- 
ber of hospitals have precisely the same 
relationship with a hospitalized patient as 
with one in their own private office, charg- 
ing and collecting their own fees and reim- 
bursing the hospital for the use of the 
facilities provided, the great majority of 
hospital radiologists today practice on a 
percentage basis, sharing the gross receipts 
with the hospital. Many radiologists are 
paid a salary by the hospital. While the 
number who collect their own fees and 
reimburse the hospital is, as stated above, 
increasing each year,*they are in the 
minority. 

In a study recently completed by the 
Inter-Society Committee for Radiology, it 
was found that 36.4 per cent of radiologists 
working part or full time in one or more 
hospitals were employed by the hospital 
on a salary basis. This included, of course, 
governmental institutions, group clinics 
and other institutions where the entire 
medical staff was on a salary. Of the re- 

® See Appendix B of the “Manual of Desirable Standards,”’ 


American College of Radiology, for the American Medical As- 
sociation ruling on this point. 
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mainder, 47.3 per cent had a percentage 
agreement, based upon gross income in 
about 65 per cent of the cases and on the 
net income in the balance; 7.3 per cent 
were on a salary plus Sieniaianiion basis; 
g per cent were on a rental or lease basis 
under which they reimbursed the hospital 
for use of its facilities. Most of the remain- 
ing 7.3 per cent charged and collected their 
own fees, having no financial arrangement 
with the hospital. A total of 21 per cent 
were found to collect their own fees. 


Ethical Considerations 


For a complete discussion of fiscal mat- 
ters pertaining to a hospital roentgen-ray 
department, the reader is referred to Sec- 
tion 10 of the “Manual for Desirable 
Standards of Hospital Radiological De- 
partments” issued by the American College 
of Radiology. In considering a proposed 
hospital connection under any. type of 
fiscal arrangement, the radiologist should 
never lose sight of two fundamental prin- 
ciples: It is difficult for good medicine to be 
practiced when a corporation renders the 
service through the medium of employed 
physicians, and no third party should be 
permitted to come between a doctor and 
his patient. 

Failure to observe these principles will 
inevitably and ultimately react to the 
disadvantage of the patient, for whose 
benefit all principles of medicine were 
evolved. Responsibility for violation of 
these precepts may rest jointly upon the 
hospital and the radiologist, and canon 
applying to both parties have been enun- 
ciated by the American Medical Associa- 
tion. Section 7 of the “Essentials for ‘a 
Registered Hospital” under which the Coun- 
cil on Medical Education and Hospitals 
approves hospitals for intern training, 
states, among other things, that, “It shall 
not be the policy of the hospital to make a 
profit from the department of radiology.” 
Section 4, Article VI, of the ‘Principles 
of Medical Ethics” states, “It is unpro- 
fessional for a physician to dispose of his 
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professional attainments or services to any 
lay body, organization, group or individual, 
by whatever name called, or however or- 
ganized, under terms or conditions which 
permit a direct profit from the fees, salary 
or compensation received to accrue to the 
lay body or individual employing him. 
Such a procedure is beneath the dignity of 
professional practice, is unfair competition 
with the profession at large, is harmful 
alike to the profession of medicine and the 
welfare of the people, and is against sound 
public policy.” It is to be emphasized that 
the question involved is not one of financial 
gain, it is the question of who shall control, 
guide and develop the specialty of ra- 
diology. 

As stated in the Manual referred to 
above, it is possible for a radiologist to 
conform with these principles under a 
salary or a percentage agreement. It has 
come to be generally recognized, however, 
that a rental or fee basis under which the 
hospital is reimbursed by the physician, 
instead of vice versa, is the sounder and 
more logical plan in the majority of cases. 
Specific recommendations for drawing up 
a rental agreement will be found in the 
Manual, in the Yearbook of Radiology, 
1934, page 289, and in THE AMERICAN 
JouRNAL OF ROENTGENOLOGY AND RapiuM 
THERAPY for January, 1939, page 126. 

Many leading hospitals employ a radi- 
ologist on a salary basis and many have 
percentage arrangements. In some of these 
institutions the agreement is satisfactory 
to both the hospital and the radiologist. 
The beginning practitioner, however, will 
hear many stories from his older col- 
leagues of highly competent radiologists 
who helped to build up an outstanding 
hospital roentgen-ray department while 
working on a salary basis, only to be re- 
placed by one who was willing to accept a 
lower salary or commission when the hos- 
pital board of trustees found it desirable 
to supplement regular income with a profit 
from the radiological department. The 
young radiologist accepting a hospital ap- 
pointment will serve himself, his specialty 
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and his patients by requesting that he be 
permitted to practice in the hospital on a 
fee-for-service basis the same as other 
members of the staff. 


Some Harmful Influences 


A proper financial arrangement will 
usually avoid other problems which some- 
times arise in the radiologist’s relations 
with his hospital. It must be remembered 
that most hospitals are controlled and ad- 
ministered by laymen and the physician 
must be prepared to encounter certain 
tendencies and attitudes arising from this 
fact. During the growth of hospital in- 
surance plans in recent years there has 
been a concerted effort on the part of some 
groups to define radiological services as a 


. part of hospital care and to include the 


radiologist’s services as benefits of the in- 
surance contract. The proposal has been 
made, and in a few institutions it is a 
practice, to include radiological services as 
a part of the routine care of the hospital 
at an all-inclusive per diem rate. In a few 
localities attempts have been made to 
divide radiology into technical and pro- 
fessional phases with two charges, one for 
the “technical” service involved in produc- 
ing the film and the other for the “profes- 
sional” service of making an interpretation. 

To a doctor who presumably is familiar 
with the fundamental precepts of his pro- 
fession and cognizant of the profound im- 
portance of the personal equation in the ap- 
plication of medical science, there should 
be no necessity for pointing out the mani- 
fest evils created by such systems of prac- 
tice. The beginning radiologist should be 
informed concerning these problems and he 
should be prepared to reveal objectively 
their harmful influences to the profession 
and to the public. 


Advice to Laertes 


Science nor pedagogy has not as yet dis- 
covered any substitute for experience as an 
imparter of knowledge. The young radiolo- 
gist will learn much of practical value in 
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the early years of his practice from his asso- 
ciations with his colleagues and in his 
experience with patients. In concluding 
this compendium it may be worthwhile to 
submit a few admonitions to the radiolog- 
ical neophyte. If the neophyte were Laertes 
he would expect to hear something like the 
following from Polonius, an old and estab- 
lished radiologist: 

Assuming that you have completed a 
prescribed course of graduate training and 
are eligible for examination by the Ameri- 
can Board of Radiology, you are an ac- 
credited member of a fine and highly re- 
spected special profession. Speak of it as a 
profession and not as a mechanical pro- 
cedure. Your clients are patients, not cases. 
Your office is an office and not a laboratory. 
In the hospital you work in a department, 
not a laboratory. You make examinations 
and render diagnoses; you do not take 
pictures or read films. In the case of ther- 
apy, of course, you treat the sick. 

Perhaps you will accept a full time hos- 
pital appointment when you begin prac- 
tice, or you may open a private office. If 
the latter, you will send out a dignified 
announcement to physicians in the neigh- 
borhood notifying them that your services 
are available to their patients upon referral. 
On your office door you should announce 
yourself as a physician, M.D., with perhaps 
an additional single word, “‘Radiology,”’ or 
“Roentgenology.” Anything further is un- 
necessary and may be regarded as in bad 
taste. You should never, of course, ad- 
vertise yourself or your office in a lay 
publication. 

You should avoid publicity with the full 
knowledge that aggrandizing reports in 
the press usually impart a harmfully dis- 
torted notion to the average laymen and 
subjects you to critical mistrust by your 
fellow physicians. 

The very first thing you should do upon 
beginning your practice is to become a 
member of your county medical society. 
As a practicing physician you must assume 
your share of the responsibilities resting 
upon the organized profession and you 
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must take an active part in the work of 
your local medical society. You should 
affiliate with the local radiological society 
if one exists, and you should apply for 
membership in at least one of the national 
radiological societies. As a member of the 
national radiological societies and of or- 
ganized medicine, you should contribute to 
the scientific and socio-economic activities 
which these societies encompass. 

Assume your proper place in the civic 
life of your community, not because it is 
“good business,” but in order that the 
profession of medicine may occupy its 
rightful rdle in community activities. 

Radiology is a stern mistress; you must 
keep abreast of progress not only in your 
own specialty but in other medical and 
surgical fields. You should attend state and 
national society meetings whenever pos- 
sible. 

Never permit yourself to become a “‘film 
reader.”’ Conduct yourself as a doctor, not 
as an “‘x-ray man.” Give personal atten- 
tion to every patient referred to you for 
examination, else you deny him the com- 
plete benefits of the art you practice. 


NEW MEMBERS 


At the annual meeting of the American 
Roentgen Ray Society held in Chicago, 
Illinois, September 19-22, 1939, the follow- 
ing were elected to membership: 

Honorary Membership: Dr. Med. Hans 
R. Schinz, Zurich, Switzerland, Professor 
of Radiology, University of Zurich; Presi- 
dent of the Fourth International Congress 
of Radiology; Dr. Med. Hermann Holt- 
husen, Hamburg, Germany, Professor of 
Radiology, University of Hamburg, Presi- 
dent-Elect of the Sixth International Con- 
gress of Radiology. 

Active Membership: Dr. Ralph Bacon, 
Erie, Pennsylvania; Dr. John S. Bouslog, 
Denver, Colorado; Dr. Dawson A. Dowell, 
Omaha, Nebraska; Dr. Louis Edeiken, Phil- 
adelphia, Pennsylvania; Dr. Glenn R. 
Ford, Endicott, New York; Dr. Wendell 
C. Hall, Hartford, Connecticut; Dr. 
Thomas A. Hartgraves, Phoenix, Arizona; 
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Dr. William S. Judy, Greenville, South 
Carolina; Dr. Patrick H. Malcolmson, 
Edmonton, Alberta; Lieutenant Colonel 
William W. McCaw, M.C., U.S.A., Pan- 
ama Canal Zone; Dr. Harold C. Ochsner, 
Indianapolis, Indiana; Dr. Lester W. Paul, 
Madison, Wisconsin; Dr. W. A. Quimby, 
Wheeling, West Virginia; Dr. Jack Spen- 
cer, Portland, Maine; Dr. Marcy L. Suss- 
man, New York City; Dr. Samuel S. Stein- 
berg, Butte, Montana; Dr. Edward L. 
Voke, Akron, Ohio. 


Associate Lembership (reinstatement): 


Dr. Adolpho Kaplan, Santiago, Chile. 


BIOGRAPHY OF DR. HARVEY 
CUSHING 


Mrs. Cushing has requested me to pre- 
pare a biography of her husband and | 
should be most grateful to anyone who 
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wishes to make letters, anecdotes or other 
memorabilia available. 

Copies of all letters, no matter how brief, 
are desired, and if dates are omitted it is 
hoped that, when possible, these may be 
supplied (e.g., from the postmark). If 
original letters or other documents are 
submitted, they will be copied and re- 
turned promptly. 

A new Medical Library building is being 
erected at the Yale University School of 
Medicine to receive Dr. Cushing’s library 
and collections, including his letters, diaries 
and manuscripts. Any of his friends who 
wish, now or later, to present correspond- 
ence, photographs or other memorabilia 
for permanent preservation among the 
Cushing papers will receive the apprecia- 
tive thanks of the University. 

Joun F. Futon, M.D. 
Yale University School of Medicine 


333 Cedar Street, New Haven, Conn. 
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Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interests of our readers as space permits. 


PrEcIS DE TECHNIQUE RADIOGRAPHIQUE. Par 
P. Porcher, radiologiste des Hépitaux de 
Paris, avec la collaboration de A. Juquelier, 
assistant de radiologie des Hdpitaux de 
Paris. Cloth. Price, 150 fr. Pp. 332, with 302 
illustrations. Paris: Gauthier-Villars, 1938. 


This book is a manual of roentgenological 
technique, profusely illustrated, showing posi- 
tions for obtaining the best diagnostic detail of 
the various anatomical parts. The technique of 
roentgenoscopic examinations, when these are 
necessary, is described. Newer methods such 
as the use of the laminagraph and kymograph 
are not included as the author considers that 
these procedures have not yet become the fixed 
routine of all roentgenologists and are still 
reserved for roentgen installations in large 
hospitals. He does, however, include arterial 
encephalography according to the method of 
Egas Moniz of Lisbon. 

In his preface he notes that technical routine 
is varied and all techniques are good in the 
hands of those who have ingeniously conceived 
them or have patiently worked out their de- 
tails. He attempts a simplification of termi- 
nology but he also appreciates the fact that this 
goal, a desire for which has so often been ex- 
pressed, is still far from being realized. He 
considers the following are most necessary for 
the production of a good manual of technique: 
the most satisfactory position and the assur- 
ance of immobility of this patient in this posi- 
tion; the possibility of repetition of the exami- 
nation with the same exposure factors and the 
same quality of roentgenogram thus obtained; 
the effacement of extraneous shadows; the 
minimum of distortion and the total inclusion 
of the anatomical part in the roentgenogram. 
His book attempts to meet these requirements. 
Thus, when the patient’s physical condition 
prevents total immobility during exposure, he 
recommends procedures to overcome this diffi- 
culty. 

Some of the positions described are unusual 
such as the use of the “‘four paw” or ‘““Moham- 
medan prayer” position for lateral projections 
of the stomach and a vertical projection for 
demonstration of the transverse processes of 


the dorsal spine. Preliminary roentgenoscopy 
is recommended for detection of salivary cal- 
culi. For certain examinations of the stomach 
and duodenum, he advises the routine use of 
air insufflation of the stomach through the 
stomach tube. In order to prevent blinding of 
the examiner’s eyes, he employs a small electric 
bulb attached to the rectal tube which affords 
a clear vision for insertion of the tube in the 
dark roentgenoscopic room. 

The illustrations of the various positions are 
clear but are of rather small size. No roentgen- 
ograms are shown to illustrate the results ob- 
tained with the various techniques. To include 
these would have doubled the size of the vol- 
ume and for this reason the omission can hardly 
be considered a just criticism. This manual 
should be, because of its other qualities, a 
useful reference book. 

R. S. BromErR 


LE DUODENUM: ATLAS DE RADIOLOGIE CLI- 
NIQUE. Par P. Cottenot, Médecin radiologiste 
de |’Hopital Broussais, Max Lévy, Ancien 
chef de laboratoire a la Faculté de Médecine, 
et Ed. Chérigié, Assistant de radiologie de 
l’Hopital Broussais. Préface de M. Robineau. 
Cloth. Price, 285 fr. Pp. 224, with 496 illus- 
trations. Paris: G. Doin & Cie. 1938. 


The authors quote from Farabeuf the maxim 
that a good treatise on anatomy should consist 
of innumerable illustrations accompanied by a 
few lines of text, and they have utilized this 
principle in creating an excellent compendium 
of information about the duodenum. 

This large volume of 224 pages attains a re- 
markable unity of purpose and is not cluttered 
with extraneous material or undue anatomic 
discussions quoted from ancient texts. The 
duodenum is presented as a living, changing 
organ in its various normal and abnormal 
aspects. 

The need for preoperative diagnosis is 
stressed, as a surgeon may easily overlook by 
inspection and even palpation an ulcer about 
the existence of which he has no previous exact 
knowledge. Many operative cases have been 
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erroneously reported negative by the exploring 
surgeon. 

Too many radiologists and many more in- 
ternists who essay their own roentgen diagnoses 
rely wholly or too greatly on roentgenoscopy. 
As these authors point out, roentgenoscopy 
gives a probable diagnosis, roentgenogr aphy a 
more certain one, and the best examination 
must include not only careful roentgenoscopic 
study, but an adequate number of films made 
in various projections to support or deny the 
screen impressions. 

Persistence is also a well rewarded virtue in 
duodenal study as subsequent search under 
varying conditions may reveal a crater or 
niche not previously demonstrable. There is 
little new in their technique but it is apparently 
painstaking and accompanied by careful ob- 
servation giving unusual results. 

Subjects considered in the book are, the 
normal duodenum, anomalies, foreign bodies, 
parasites, periduodenitis, stenosis, duodenitis, 
tumors, tuberculosis, mycosis, and ulcers. An 
additional and most valuable chapter includes 
a study of the postoperative case with recur- 
rence at the operative site in simple excision, 
gastrojejunostomy and partial gastrectomy. 

The quantity and excellence of the illustra- 
tions is beyond expectations for such a work. 
The roentgenograms, themselves unspoiled by 
markings, are in every case accompanied by 
diagrams which interpret them just as did the 
authors in the light of the operative and clinical 


findings. 
This is really a remarkable collection of 
duodenal lesions well codrdinated and de- 


scribed. It is well worth the time needed for 
careful study. 


E. W. Hay 


CLINICAL ROENTGENOLOGY OF THE DIGESTIVE 
Tract. By Maurice Feldman, M.D., Assist- 
ant Professor of 
sity of Maryland; Associate Roentgenologist, 
Sinai Hospital; Assistant in Gastroenter- 
ology, Mercy Hospital, Baltimore, Mary- 
land. Cloth. Price, $10.00. Pp. 1014, with 
358 illustrations. Baltimore: William Wood 
& Company, 1938 


Univer- 


In his preface, the author states that this 
book is intended to present a clinical roent- 
genological consideration of diseases of the 
gastrointestinal tract and thus it is written 
especially as an aid to the roentgenologist, gas- 
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troenterologist, student and general practi- 
tioner. All phases of roentgenologic diagnosis 
of abnormalities of the gastrointestinal tract 
are covered. The clinical aspects of each subject 
are also given consideration which in some 
instances seem too comprehensive to be included 
in a volume intended primarily as a work on 
roentgenology. 

The text is arranged in Io divisions, as fol- 
lows: Esophagus, Stomach, Duodenum, Small 
Intestines, Colon, Hernia, Appendix, Gall 
Bladder, Pancreas and Miscellaneous. An enor- 
mous amount of work was done in selecting 
material from the literature for presentation in 
the text. In addition, 179 tabulations of the 
reports of other authors are included. These 
tabulations are a valuable and interesting fea- 
ture of the book. 

A few errors in spelling and grammar are 
noted but these, together with an occasional 
inaccuracy in the extensive bibliography, are 
unimportant as far as the general value of the 
book is concerned. The volume will serve as a 
text and reference book for anyone concerned 
with the diagnosis of diseases of the gastro- 
intestinal tract. 


J. P. MEDELMAN 


RGNTGENDIAGNOSTIK DER GELENKE MITTELS 
DopPELKONTRASTMETHODE. (Fortschr. a. d. 
Geb. d. Réntgenstrahlen, Ergainzungsband 
56.) Von Dr. J. Oberholzer, Chefarzt am 
kantonalen Krankenhaus Wallenstadt, 
friiher Oberarzt der chirurgischen’ Abteilung 
Kantonsspital Aarau/Schweiz. Mit Vorwort 
von Dr. Med. E. Bircher, A. Spitaldirektor 
Aarau. Paper, RM. 23.-; bound, RM. 2¢5.- 
Pp. 128, with 134 illustrations. Leipzig: 
Georg Thieme, 1938 


This monograph is a report of studies carried 
out during a period of eight years in Switzer- 
land using the injection of air and uroselectan 
into joints in over 2,000 cases. The use of air 
injections into the knee joint goes back to 1906 
and has been recommended periodically by 
various workers since then. Iodized oil was 
used in 1930 and various preparations have 
been employed by different workers in numer- 
ous publications. Bircher, director of the hospi- 
tal in which this work was carried out, con- 
ceived the idea of using both positive and 
negative contrast substances to obtain more 
accurate delineation of the internal structure 
of the knee. 
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The technique consists in the puncture of the 
joint under aseptic precautions with a short, 
thick, double barreled needle, aspiration of the 
exudate, and injection of oxygen or air through 
a thin insufflation cannula under controlled 
pressure up to 150 mm. of water. In people 
over fifty it is preferable not to exceed 120 mm.; 
pressure over 200 mm. may lead to tears in the 
capsule. The gas injection is followed by the 
injection of 2-3 cc. of perabrodil, an organic 
iodine preparation commonly used for intra- 
venous pyelography. Injections should be made 
on the side of the knee away from the suspected 
injury and under local anesthesia to avoid 
muscle spasm. Roentgen exposures should be 
made with minimal moving of the patient in 
anteroposterior, oblique and lateral projections 
with the needle in place. 

The alleged dangers of air embolism have 
not materialized in the author’s large experi- 
ence. Para-articular air injection handicaps the 
study, but is not otherwise harmful. 

Detailed and illuminating descriptions are 
given of the appearance of the normal knee 
joint in various projections with numerous 
excellent illustrations. Information may be ob- 
tained not only regarding the menisci, but also 
the cruciate ligaments, Hoffa’s fat body, and 
the outlines of the joint capsule. The fabella 
always lies outside of the air containing space 
and is thus readily distinguishable from a loose 
body within the joint. 

Gross deformities, lesions, tears, and sub- 
luxations of the menisci are demonstrable by 
this method of pneumoroentgenography, al- 
though the exact location is not always so 
readily determined. Various types of lesions all 
confirmed by operation are illustrated by nu- 
merous case reports and roentgen reproduc- 
tions. Early diagnosis may lead to an early 
operation which might otherwise be postponed 
until conservative measures had been tried and 
much time lost. Studies were made in 55 cases 
following excision of the meniscus and in most 
there was some attempt at regeneration. Com- 
plete regeneration, usually in younger indi- 
viduals, is reported in 16 cases. 

Severe internal injuries of the knee often 
have lesions of the collateral and cruciate liga- 
ments associated with the meniscus lesion. 
Tears of the cruciate ligaments may be recog- 
nized by a sprain type injury at one of the 
tibial spines. The value of pneumoroentgen- 
ography is in ruling out an associated meniscus 
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lesion, although the actual lesion of the cruciate 
ligament may sometimes be seen. Lesions of 
the collateral ligaments and tears in the articu- 
lar capsule may also be recognized by the ex- 
travasation of the injected gas into the periar- 
ticular tissues. Old capsular injuries are shown 
by the Pellegrini-Stieda calcium deposits. 

Occasionally pneumoroentgenography may 
yield valuable information and understanding 
in cases of traumatic loose bodies within the 
joint, osteochondritis dissecans, chondropathia 
of the patella, and in many cases of cartilage 
degeneration in arthritis. 

The author has made and reported similar 
studies on the elbow, shoulder and hip joints, 
but here the anatomical structures are simpler 
and the occasion for such study is less frequent 
and the findings correspondingly less informa- 
tive. In the elbow an identification of loose 
bodies within the joint capsule may be made 
and an estimate may be gained of the capsule 
itself. Studies of the shoulder reveal the state 
of the capsule in cases prone to dislocation and 
indicate the site for plastic repair. Special pre- 
cautions should be made in studies on the hip 
joint and the injection should be controlled 
with roentgenoscopic observation. The normal 
findings are reported and also the appearance 
obtained in several cases of Perthes’ disease 
and of degenerative arthritis. 

One gains the impression from this mono- 
graph that the author has introduced a valu- 
able method particularly for the study of the 
knee joint. If the method is to be used profit- 
ably, however, it should be used frequently in 
a large clinic where many observations can be 
made and skill acquired in technique and inter- 
pretations. Under such a plan, the numerous 
fine illustrations which the author provides 
would serve as an excellent reference atlas. 
Sporadic and half-hearted attempts with the 
method seem doomed to failure. 

A. Evans, Jr. 
BOOKS RECEIVED 
CANCER OF THE CoLon AnD Rectum: Irs 

DIAGNOSIS AND TREATMENT. By Fred W. 

Rankin, B.A., M.D., Sc.D., F.A.C.S., Sur- 

geon, St. Joseph’s and Good Samaritan 

Hospitals, Lexington, Kentucky, and A. 

Stephens Graham, M.D., M.S. (in Surgery), 

F.A.C.S., Surgeon, Stuart Circle Hospital, 

Richmond, Virginia; Assistant Professor of 

Surgery, Medical College of Virginia. Cloth. 
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Price, $5.50. Pp. 358, with 133 illustrations. 
Springfield, Illinois: Charles C Thomas, 
1939. 


TuMORS OF THE SKIN, BENIGN AND MALic- 


NANT. By Joseph Jordan Eller, M.D., At- 
tending Dermatologist, City Hospital, New 
York City; Consulting Dermatologist: 
French Hospital, Broad Street Hospital, 
New York, etc. Cloth. Price, $10.00. Pp. 607, 
with 4o1 illustrations. Philadelphia: Lea & 
Febiger, 1939. 


GASTROINTESTINAL Dysrunction. By Barton 
Arthur Rhinehart, A.B. (Zoology), M.D. 
Cum Laude (Indiana) A.O.A., Associate 
Professor of Roentgenology, University of 
Arkansas School of Medicine; Consulting 
Roentgenologist to St. Vincent’s Infirmary, 
Arkansas Baptist Hospital, and Arkansas 
Children’s Hospital, etc. Cloth. Price, $6.00. 
Pp. 311, with 48 plates. Little Rock, Ar- 
kansas: Central Printing Co., 1939. 


ROENTGEN TECHNIQUE. By Clyde McNeill, 
M.D. Cloth. Price, $5.00. Pp. 315, with 268 
illustrations. Springfield, Illinois: Charles C 
Thomas, 1939. 


Curonic ARTHRITIS IN Mamma ts. By 
Herbert Fox, Professor of Comparative Pa- 
thology, University of Pennsylvania; Direc- 
tor, William Pepper Laboratory, Hospital of 
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the University of Pennsylvania. Transactions 
of the American Philosophical Society Held at 
Philadelphia for Promoting Useful Knowl- 
edge. New Series. Volume xxx1, Part 11. 
Paper, $2.00 per volume. Pp. 73-149, with 
numerous illustrations. Philadelphia: The 
American Philosophical Society, 1939. 


THe ComMpPARATIVE VALUES oF CHEST ROENT- 


GENOGRAMS MADE ON FILM AND ON PAPER 
FoR InpusTRIAL Surveys. By Air Hygiene 
Foundation of America, Inc. Medical Series, 
Bulletin No. 11. Paper. Price, $2.00. Pp. 20, 
with charts and illustrations. Pittsburgh, 
Pa.: Air Hygiene Foundation of America, 
Inc., 1939. 


A BIBLIOGRAPHY OF THE WRITINGS OF HARVEY 


CusuinG: Prepared on the Occasion of His 
Seventieth Birthday April 8, 1939, by the 
Harvey Cushing Society. Cloth. Price, $5.00. 
Pp. 108. Springfield, Illinois: Charles C 
Thomas, 1939. 


MALADIES OSSEUSES: MALADIE DE RECKLING- 


HAUSEN, MALADIE DE PAGET, LIPOIDOSES 
OSSEUSES, MYELOMES MULTIPLES. Par Dr. I. 
Snapper, Professeur a l'Université d’Amster- 
dam. Traduction du Professeur dr. F. de 
Witte (Gand) et le dr. G. Coryn (Bruxelles). 
Cloth. Price, 330 fr. Pp. 192, with 22 plates. 
Paris: Masson et Cie, 1938. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Rosert B. Tarr, M.D., B.S., M.A., 105 Rutledge Ave. 
Charleston, S. C. 


A ROENTGENOGRAPHIC METHOD FOR THE STUDY 
OF THE SECOND CERVICAL VERTEBRA* 


By HAIG H. KASABACH, M.D. 


NEW YORK CITY 


N 1919 George! described a method of 
making the roentgenograms of the atlas 
and the axis through the open mouth. This 
technique still remains the most informa- 


Fic. 1. Anteroposterior view of the second cervical 
vertebra. The roentgenograms are made through 
the open mouth. 


tive, practical and simple procedure for 
routine application (Fig. 1). 

Ottonello? described a simple but in- 
genious method of making roentgenograms 
of the cervical spine in the anteroposterior 
view. It requires rhythmical and continu- 
ous motion of the mandible during the pe- 


riod of roentgenographic exposure. This 
results in blurring and partial disappear- 
ance of the superimposed shadow of the 
jaw, thereby producing a good visualiza- 
tion of the upper cervical segments (Fig. 
2). Jacobs? has recently revived Otto- 


Fic. 2. The anteroposterior view of the cervica 
spine. Ottonello’s jaw in motion method. 


nello’s method and proposed slight modi 
fications. He advocates the use of a rubber 
bag filled about two-thirds full of water 


* From the Department of Radiology, College of Physicians and Surgeons, Columbia University, and the Presbyterian Hospital, 


New York. 
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behind the lower neck and shoulders. This 
will prevent overexposure of the roentgeno- 
gram in the lower cervical spine and thus 
produce more uniform results. He states 
that similar results may be obtained by 
using a thicker filter for the lower third and 
a thinner one for the upper third of the 
cervical spine. 

In the submentovertical position the 
shadow of the odontoid process is projected 
through the foramen magnum. Unfortu- 
nately, the position is difficult and perhaps 
dangerous for a patient with a fracture or 
disease of the first or second cervical 
vertebrae. 

On films of the skull in the oblique posi- 
tions recommended for the study of the 
petrous bone and mastoid by Arcelin,* it 
was noted that the first and second cervical 


Fic. 3. The diagram of the position of the patient’s 
head in relation to the roentgen-ray cone and the 
table. A roentgenogram made in this position is 
shown in Figure 4. 


Fic. 4. Roentgenograms of the first and second cervical segments showing clearly the odontoid in the 
oblique projection described in the text.. The position is shown diagrammatically in Figure 3. 
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Fic. 5. Open mouth view of the atlas showing ap- 
parent destruction of the entire odontoid process 
(see Fig. 6). 


segments were projected free of overlying 
bone shadows except for part of the ramus 
of the mandible and that the odontoid 
shadow could be clearly seen. However, | 
found that a slight modification of the 
angles recommended by Arcelin produced 
better results as far as the odontoid was 
concerned. With the patient in the supine 
position the sagittal plane is rotated 
40-45° to either side. Arcelin recommends 
50° rotation, with which the odontoid is not 
so clearly shown in the majority of the 
cases. The rays are centered at a point 
between the external canthus of the eye 
and external auditory meatus. The roent- 
gen tube is tilted 10-15° in a caudad direc- 
tion (Fig. 3). For the exposure the follow- 
ing factors are recommended: 70-75 kv., 
30 inch distance, 60 milliampere-seconds. 
Stereoscopic views can be obtained with 
the usual required shift of the roentgen 


Fic. 6. The oblique view of the same case as in 
Figure 5 shows that the greater part of the odon- 
toid process is intact. The destruction is limited 
to the posterolateral margin of the bone. 


tube using the Potter-Bucky diaphragm. 

In the majority of cases this technical 
procedure seems to give.a good view of the 
atlas and the axis (Fig. 4). By making 
films with the patient rotated first one way 
and then the other, the two projections 
will be at right angles to each other, which 
may give added information. It is inad- 
visable to rotate the head in the presence of 
a possible fracture or destructive disease 
of the first or second cervical vertebra. In 
such cases the entire body should be ro- 
tated 40-45° to the side. 

This method is not recommended for 
routine roentgenographic studies of the 
cervical spine. It should be used in cases 
where there is some reason to suspect in- 
jury or disease in the region of the upper 
cervical segments. We have seen a few 
cases where the roentgenograms made in 
the anteroposterior position with the open 


t 
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mouth projection seemed to show extensive 
bone destruction. However, the oblique 
views, as described above, showed the bone 
destruction to be limited to a smaller area* 
(Figs. 5 and 6). 


SUMMARY 


Oblique projections of the upper cervical 
segments are useful for the study of the 
atlas and the axis. They give added infor- 
mation in selected cases where injury or 
disease of either of these two segments is 


* Recently we have made planigrams of the cervical spine, 
which give us an excellent section of the odontoid process, atlas 
and the adjoining structures. This procedure may be used as an 
adjunct to the other methods in selected cases. 
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suspected. This method should be used in 
conjunction with other accepted proce- 
dures. The technique can be duplicated 
with reasonable accuracy. 
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ABSTRACTS OF ROENTGEN AND 
RADIUM LITERATURE 


ROENTGEN DIAGNOSIS 
HEAD 


pE Crinis, M., and Rtsken, W. Bestimmung 
und diagnostosche Vertwertung der Lagever- 
anderungen des Epiphysen- (Zirbeldriisen-) 

Schattens im seitlichen R6ntgenbild. (The 

determination and diagnostic evaluation of 

displacement of the pineal gland shadow in 

the lateral roentgenogram.) Fortschr. a. d. 

Geb. d. Réntgenstrahlen, May, 1939, 59, 401- 

407. 

The method of Vastine and Kinney for deter- 
mining the normal position of the pineal gland 
has been tested in Germany and found valid 
by Worner and Dyes. The method requires, 
however, a number of measurements and the 
use of charts. For this reason the authors have 
attempted a simplification. Measurements are 
made from the pineal gland to 1, the porus 
acusticus; 11, the posterior superior border of 
the dorsum sellae at the origin of the posterior 
clinoid process; and 111, the tuberculum sellae. 
In a study of 250 skulls the normal variations 
were found to be 35-45 mm. (70 per cent 38- 
40 mm.) for 1; 36-46 mm. (70 per cent 39-42 
mm.) for 11; and 50-62 mm. for 11. Temporal 
lobe tumors produce no constant changes. 
Frontal lobe tumors increase measurement I 
and often decrease 1. Parietal tumors decrease 
1 and there may be either a decrease or increase 
of 11. Tumors about the third ventricle and 
hypophysis increase the value of 1 and 11, while 
tumors of the occipital fossa increase the value 
of 1 and decrease 11. The values for 1 and 1 
are normally within 2 or 3 mm. of each other. 


—W. A. Evans, Fr. 


Loéur, W. Kreislaufst6rungen im Gehirn, be- 
dingt durch Gefasskrankheiten und raum- 
beengende Prozesse in arteriographischer 
Darstellung. (Circulatory disturbances in 
the brain resulting from vascular diseases 
and space occupying lesions as shown by 
arteriography.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, May, 1939, 59; 474-494- 


The author considers the various physiologic 
mechanisms governing the cerebral circulation 


and their effect on the appearance of the intra- 
cranial vessels following injection of the com- 
mon carotid artery with thorotrast. After 
ligature of the external carotid artery on one 
side there is increased blood flow through the 
brain on the same side. Ordinarily the intra- 
cranial vessels are filled only on the side of the 
injection, but a collateral circulation to the 
other side can be shown when the carotid on 
the side opposite to the injection is ligated. 
Ligature of the common or internal carotid 
artery is dangerous in true intracranial an- 
eurysms, but relatively harmless in arteriove- 
nous aneurysm. When there is arteriosclerotic 
or syphilitic vascular disease, the circulation 
may be so affected that a collateral blood 
supply is not sufficient. Characteristic changes 
in the position of the vessels and in the vascu- 
larity of certain areas are seen in various intra- 
cranial tumors, hematomas, aneurysms and 
embolisms. Illustrative cases with excellent 
reproductions are provided.—W. A. Evans, Fr. 


Loepp, W. Die Pathologie der Schadelbasis im 
Roéntgenbild. (The pathology of the base of 
the skull in the roentgenogram.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen, May, 1939, 59, 
451-474. 7 
This report is based on the findings obtained 

when the skull is examined with the patient 

lying on his back with the neck hyperextended 
and the ray directed under the arch of the 
mandible. This view shows chiefly the floor of 
the middle fossa and such structures as the 
sphenoid bone and its greater wings, the ptery- 
goid process, the petrous pyramids, the foramen 
ovale and spinosum, the jugular and lacerum 
foramina, and both ends of the carotid canal. 
The complexity of the structures and variation 
from individual to individual requires great 
experience for the recognition of pathological 
changes. The numerous illustrations provide 
examples of leontiasis, acromegaly, arterial 
calcification, hypophyseal tumors, fractures, 
petrositis, syphilitic osteomyelitis, sarcoma, 
meningiomas and various other tumors both 


primary and metastatic occurring in this area. 
—W. A, Evans, Fr. 
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Jounson, Vincent C. The value of roentgen 
examination of the paranasal sinuses. Ra- 
diology, March, 1939, 32, 303-310. 


A statistical review was made of all the 
roentgen examinations of the sinuses made at 
the University Hospital during the two year 
period ending June 30, 1936. These examina- 
tions made up 1.8 per cent of all the diagnostic 
procedures conducted by the department. From 
this review the author concludes that the 
roentgen examination of the sinus is not neces- 
sary to recognize disease. Its value is in deter- 
mining the location and extent of the lesion 
involving the sinuses, as well as in the matter of 
adding leading information as to the nature of 
the disease process known to exist. Thus the 
roentgenographic approach to the diagnosis of 
paranasal sinus disease offers convincing proof 
that such methods are reliable if the limitations 
of the procedure are clearly appreciated. In 
few instances can the changes found in the film 
be interpreted in terms of accurate pathology. 
For example, a dense clouding of an antrum 
may be due to greatly thickened mucous 
membrane, thick purulent material or whole 
blood. Minimal changes due to disease proc- 
esses, occurring particularly in the ethmoid 
and sphenoid cells, may be overlooked because 
these structures are disadvantageously situated 
for perfect visualization under some circum- 
stances. The author concludes that accurate 
interpretation of sinus roentgenograms is a 
painstaking, even difficult task, although the 
pathological signs characteristic of disease are 
relatively few.—¥. H. Harris. 


NECK AND CHEST 


Sitver, Harry B. Spontaneous pneumothorax 
in the newborn. 4m. F. Dis. Child., April, 
1939, 57, 997-915. 

Silver reviewed the literature and found 5 
reported cases of spontaneous penumothorax 
in the newborn and added 1 case of his own. 
He believes that the term spontaneous pneu- 
mothorax in the newborn should be restricted 
to cases in which a ball valve type of obstruc- 
tion occurring at the onset of respiration causes 
emphysema which is followed by rupture of the 
lung and pneumothorax. He is able to present, 
he believes, for the first time roentgen evidence 
of the occurrence of both of these stages. In 
his first roentgenogram he shows emphysema 
of the affected side and in the second, the spon- 
taneous pneumothorax is shown resulting in 
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compression collapse with rupture of the lung. 


—R. S. Bromer. 


Exruicu, Davin E., and Scuomer, ALEXAN- 
DER. Spontaneous pneumothorax. Radiology, 
April, 1938, 39, 471-484. 

Three types of pneumothorax are described: 

The open type in which the air enters and 
leaves the pleural cavity through the point of 
rupture in the lung during inspiration and 
expiration, respectively. An amount of air 
sufficient to overcome the negative pressure is 
thus introduced; the lung collapses and the 
quantity of air in the pleural cavity remains 
stationary until slow absorption commences, 
whereupon the tear in the lung and pleura 
heals. 

The closed type in which the point of rup- 
ture in the lung becomes sealed quickly. The 
amount of air thus admitted into the pleural 
cavity before closure of the tear is variable, 
depending upon the size of the rupture and the 
amount of positive pressure necessary to cause 
sufficient lung collapse to admit such closure. 

In the valvular type, entrance but no exit of 
air into the pleural cavity is permitted. Air 
thus continues to accumulate, being sucked in 
with every inspiration and affords no means of 
exit during expiration. 

The etiology is divided into primary, es- 
sential or idiopathic spontaneous pneumo- 
thorax which occurs in healthy individuals and 
for which the cause if any, is difficult to find 
and impossible to prove. Secondary spontane- 
ous pneumothorax develops as a result of 
tuberculosis of the lungs or of the pleura or it 
may develop following any type of pathology 
involving the lungs or mediastinum. 

Among the theories as to the formation of 
pneumothorax are: 

1. Rupture of a pleural tuberculous focus. 

2. Rupture of a pleural adhesion. 

3. Rupture of an air bubble resulting from 
emphysematous vesicles or bullae. 

4. The authors’ theory which depends upon 
the presence of a pleural defect and which 
permits the escape of air during the 
natural wear and tear. 

The diagnosis is to be considered with the 
history of a sudden onset of sharp pain accom- 
panied by increased dyspnea; however, con- 
clusive diagnosis can be made only by roentgen 
examination. 

Treatment requires only rest and sympto- 
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matic medica<zion unless there is severe and 
progressive dyspnea, for which deflation is 
necessary. 

The author gives case reports and illustra- 
tions of different types of pneumothorax.- 


F. H. Harris. 


Morey, Joun B., and Sosman, Merrit C. 
Spontaneous mediastinal emphysema, with 
report of a case associated with spontaneous 
pneumothorax. Radiology, Jan., 1939, 32, 
19-22. 


The authors report a case of spontaneous 
mediastinal pneumothorax. The sudden onset, 
the retrosternal pain, the dyspnea and even 
cyanosis and the radiation of the pain to the 
shoulder and arm, strongly suggest the diag- 
nosis of coronary disease. However, the patient 
has not the severe collapse seen in thrombosis 
of the coronary artery. The most characteristic 
finding is the noise heard in the chest. It is a 
peculiar knock or click and at times resembles 
the squeak of a leather saddle. It may be syn- 
chronous with the heart beat, respiration or 
both. 

Roentgen examination will shown pneumo- 
thorax if present and at times it shows air 
along the lateral borders of the mediastinum 
and heart. The condition is rather benign but 
may recur. Most cases clear up with rest, 
sedatives and time.—. H. Harris. 


RicLter, Leo G. The density of the central 
shadow in the diagnosis of intrathoracic 
lesions. Radiology, March, 1939, 32, 316- 
324. 

Attention is called to the value of the varia- 
tion in density of the cardiac shadow as an 
aid in making a diagnosis of disease in the parts 
of the lungs located behind the heart when 
viewed in the anteroposterior projection. 

For such diagnosis the chest film must be 
slightly overexposed. As the density of the 
normal heart shadow above the diaphragm 
should be uniform on both sides of the spine, 
any variation in this density has significance 
in terms of disease. Bedside examinations for 


early pneumonia are made at short focal dis- © 


tance and hence the cardiac shadow is exag- 
gerated. In such cases a consolidation could be 
well hidden by the heart shadow, but if the 
proper penetration is used the additional con- 
solidation in the lung tissue will make a distinct 
difference in the density of the two halves of the 
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cardiac shadow and hence lead to a correct 
diagnosis. 

Lesions other than pneumonia will cause 
such variations in cardiac density, among which 
are certain unusual types of bronchiectasis, 
massive atelectasis and localized collections of 
fluid. Naturally, the history and physical find- 
ings must be correlated with the roentgen 
findings in arriving at a diagnosis.—¥. H. 
Harris. 


Bromer, Ratpu S., and Irving J. 
Lipoid pneumonia in infants and children. 
Radiology, Jan., 1939, 32, 1-7. 


The authors conclusions are: 

Pneumonia due to the aspiration of oily 
substances is not uncommon and can be con- 
sidered a clinical and pathologic entity. 

Infants with physical debility and neurologic 
disorders seem to be unusually susceptible. 

The roentgen diagnosis can be made in pa- 
tients having extensive involvement. It is based 
upon location of lesions in the perihilar regions, 
in the posterior portions of the lungs, and to a 
greater degree in the right lung than in the left. 
In the moderate and mild cases, serial roent- 
genograms and an accurate history are needed 
before a positive diagnosis can be attempted. 
The necessity for serial examinations cannot 
be emphasized too strongly. 

It is not wise to employ liquid petrolatum, 
etc., as nose drops in any small, weak, or de- 
bilitated child. When infants are inclined to 
vomit oil it is important that they be placed on 
the side or abdomen rather than upon the back. 
Cod-liver oil or liquid petrolatum should never 


be forced.—¥. H. Harris. 


Piatou, V. Clinically manifest tuber- 
culous pericarditis. 4m. F. Dis. Child., June, 
1939, 57, 1386-1397. 

Tuberculosis of the pericardium is not an 
unusual observation at necropsy, particularly 
in cases of advanced disseminated tuberculosis; 
but the presence of clinically manifest, or 
clinically primary, tuberculous pericarditis is 
unusual in adults and rare in children. Platou 
reports a case of clinically primary tuberculous 
pericarditis in a ten year old Negro boy. Deter- 
minations of venous pressure, of intrapericar- 
dial pressure and circulation times were made. 
The introduction of air in some cases seems to 
have retarded the rate of reaccumulation of 
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the pericardial exudate. The use of this mode 
of therapy in his patient afforded the oppor- 
tunity to record some of the effects produced 
by changes in pressure around the heart. He 
noted increasing rapidity of fall in the intra- 
pericardial pressures with successive paracen- 
teses. A chart illustrates the persistent tachy- 
cardia and fever, slowly declining systolic 
blood pressure and pulse pressure, decrease in 
the rate of erythrocyte sedimentation and rela- 
tion of the venous and the pericardial pressure. 
The paper contains roentgenograms showing 
the pericardial effusion, increased width of the 
heart shadow, etc., the result of pneumoperi- 
cardium and the decrease in size of the cardiac 
shadow after paracentesis.—R. S. Bromer. 


Kuttrner, Ann G., and Reyersspacu, GEr- 
TRUDE. The value of special radiologic pro- 
cedures in detecting cardiac enlargement in 
children with rheumatic heart disease. 4m. 
Heart F., August, 1939, 78, 213-227. 


The authors emphasize the importance of 
Wilson’s procedure in recognizing early cardiac 
enlargement. This consists in observing the 
amount of rotation in the left anterior oblique 
direction necessary to have the posterior border 
of the left ventricle pass away from the spine. 
A greater angle of rotation indicates greater left 
ventricular enlargement. Wilson established 55 
degrees as the upper normal range. 

Fifty-five children, eight to fifteen years of 
age, having apical systolic murmurs, were 
studied by means of Wilson’s method using a 
turntable, by physical examination, and by a 
frontal teleroentgenogram. Children with clini- 
cal or laboratory evidence of rheumatic activity 
were excluded. For control, a group of 1o1 
healthy girls seven to fifteen years of age was 
studied. 

In the control group 77 per cent had an 
angle of clearance of less than 55 degrees, in 
22 per cent the angle was 55 degrees. 

In the rheumatic group only 7 exhibited 
cardiac enlargement on physical examination 
and all of these showed an angle of clearance 
well above 55 degrees, although only 4 had an 
enlarged frontal area on the teleroentgenogram. 
Of the remaining children 37, or 77 per cent, 
showed an angle of clearance of 55 degrees or 
more;however,only 11 were definitely abnormal 
with angles of 60 degrees or more. 

A group of 8 children with apical systolic 
and diastolic murmurs was studied with refer- 


ence to the detection of left auricular enlarge- 
ment by means of the barium filled esophagus, 
and in 5 the enlargement was demonstrable, 
although only 2 showed increased measure- 
ments of the frontal area. 

A single roentgen observation is not as sig- 
nificant as a series in determining questionable 
cardiac enlargement. Measurements of the 
frontal area are of little value in early rheu- 
matic heart disease. The angle of clearance is a 
valuable aid in detecting early left ventricular 
enlargement. An enlarged left auricle associated 
with mitral stenosis is best shown by posterior 
displacement of the barium filled esophagus. 
Mitral stenosis may be present, however, in 
the absence of this sign —W. 4. Evans, Fr. 


REINDELL, H. Herz and Sport: Unsere heutige 
Einstellung zur Beurteilung der Herzgrésse 
und zur Frage der Schadigung. (Heart and 
sport—Our present-day attitude to the esti- 
mation of the size of the heart and to the 
question of damage.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen, July, 1939, 60; 35-44. 


Moritz and Dietlen have shown the close 
relationship between the muscle mass of the 
body and that of the heart. Orthodiagraphic 
studies on athletes have frequently revealed 
cardiac enlargement and there has been much 
discussion as to whether this is pathologic or 
physiologic. The author’s studies over a period 
of years have indicated that these may be 
purely physiological and temporary cardiac 
enlargement associated with the demands of 
increased performance. The present material 
comprises kymographic and electrocardio- 
graphic studies on more than 700 competitive 
athletes of different ages. After five years of 
athletic activity the heart becomes larger and 
broader. If the activity is of short duration, 
the enlargement is toward the left; if of long 
duration, toward the right. The same changes 
occur in both the relatively young and old. 
The largest hearts are seen in cyclers, boxers, 
and runners of the steeple chase. The question 
commonly comes up as to whether the enlarge- 
ment is due to dilatation or hypertrophy of the 
muscle. This was answered in a long distance 
skier who was killed shortly after cardiac 
studies had been made. In this instance there 
were both hypertrophy and dilatation. Among 
a group of athletes there is a higher incidence 
of kymographic Type 11 (Stumpf) cardiac pul- 
sation; i.e., there is a tendency to diminution in 
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the relative amplitude of the pulsation at the 
cardiac apex, and in some instances there is an 
almost complete absence of pulsation in this 


area.—W. A. Evans, Fr. 


Bircer, M. Roéntgenologische Herzfunktions- 
priufung. (Roentgenological tests of cardiac 
function.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, July, 1939, 60, 78-92. 


Tests of cardiac function should preferably 
be termed tests of the circulation inasmuch as 
the heart alone is not involved, but also the 
entire regulating mechanism. The size of the 
heart is essentially an indication of its state of 
filling. The author reviews the variations of 
respiration, pulse rate, etc., which may influ- 
ence the size of the heart. The effects of in- 
creased and decreased intrathoracic pressure, 
the Valsalva and Miller tests respectively, on 
the size of the heart result not only from the 
increased pressure, but also from reflex changes 
involving the blood pressure and pulse rate. 
Proper interpretation requires consideration of 
the entire circulation. The first roentgen studies 
of this sort were reported by v. Criegern in 
1899. The Valsalva test, which is an accompani- 
ment of all heavy exercise, leads to an accu- 
mulation of venous blood and distention of the 
large veins. The pressure in the antecubital 
vein may reach 500 mm. and the intracranial 
pressure 1,000 mm. of water. The decrease in 
the size of the heart is due to the obstruction of 
blood flow into the superior vena cava. 

The author has devised a standard method 
for carrying out the Valsalva test and for 
measuring the changes in surface area of the 
heart on the orthodiagram. In a group of 
adolescents it was found that a group of large 
hearts showed an average decrease of 15.3 per 
cent in surface area during the test while the 
decrease was 8.5 per cent in the small hearts. 
In adults the conditions were otherwise; the 
average decrease in size was 13-14 per cent 
when the intrapulmonary pressure was in- 
creased 40-so mm. Hg for five seconds, the 
decrease being 10 per cent in athletes with large 
well rounded left ventricles, and 25 per cent in 
hypoplastic ptotic type hearts. Kymographic 
studies showed that during the test all segments 
of the heart decreased in size at the same time. 
The blood pressure fell markedly in those with 
asthenic type hearts, slightly in normal hearts, 
and in athletes there was a definite rise in the 


arterial blood pressure during the test. Obser- 
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vations of the capillaries revealed a slowing of 
the blood flow during the test followed by an 
acceleration. Electrocardiographic studies dur- 
ing the test showed extrasystoles, conduction 
disturbances, and variation of the pacemaker 
in one-fifth of the cases. In one instance the 
test was followed by cardiac standstill lasting 
4.8 seconds.—W. A. Evans, Fr. 


Gross, ArTHuR, and Miter, Peter. Ront- 
genologische Beobachtungen bei kardialen 
Stauungslungen, insbesondere bei chroni- 
schen Zustanden. (Roentgenologic observa- 
tions in cardiac congestion of the lungs 
especially in chronic conditions.) Fortschr. a. 
d. Geb. d. Réntgenstrahlen, May, 1939, 59, 
428-439. 

The authors describe two types of vascular 
markings in the hilar areas of the lungs, the 
tree and the shrub types. Observations of these 
markings give a reliable estimate of the func- 
tional capacity of the heart. The size and shape 
of the heart are to be observed for the type of 
cardiac disease rather than the degree of func- 
tional insufficiency which is best shown by the 
lung fields. In the tree type of markings, the 
signs of congestion are apt to appear late and 
to be minimal, while the converse is true of 
patients with the shrub type. In acute failure 
there may be either a diffuse clouding of the 
lung fields or a focal type of clouding particu- 
larly in the hilar areas and in the middle and 
lower lung fields. Chronic passive congestion 
results in hemosiderin deposits and connective 
tissue organization which appear as dense 
nodules in the middle and lower lung fields, 
and over a period of years these may be con- 
verted into bone. The manifestation of conges- 
tion always occurs in the same way in the same 
individual, indicating that there is an indi- 
vidual anatomical basis for these individually 
characteristic appearances.—W. A. Evans, Fr. 


Kienspock, R. Ueber das_ dissezierende 
Aneurysma der Aorta. (Dissecting aneurysm 
of the aorta.) Fortschr. a. d. Geb. d. Réntgen- 
strahlen, May, 1939, 59, 494-503. 


The differentiation of aortic aneurysm, medi- 
astinal tumor, and pulmonary tumor is often 
difficult. The diagnosis of dissecting aneurysm 
is even more difficult and until recently had not 
been made during life either clinically or roent- 
genologically. Five cases are presented in which 
this diagnosis was made roentgenologically. 
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The first one was published in 1931. The recog- 
nition of the dissecting character of the aneu- 
rysm seems to depend on the recognition of a 
part of the aortic wall within the aneurysmal 
mass or on a sudden change in the form of an 
aneurysm which has been under observation. 
None of the case reports contain mention of 
confirmation of the diagnosis by microscopy.— 
W. A. Evans, Fr. 


ABDOMEN 


THELANDER, H. E., and Matues, Mary. Duo- 
denal perforation in a newborn infant. 4m. F. 


Dis. Child., March, 1939, 57, 596-602. 


The authors made a diagnosis of duodenal 
perforation in an infant, one day old. She was 
operated upon and treated with sulfanilamide 
but died on the tenth postoperative day with 
sepsis due to B. coli, empyema and bronchial 
fistula, the gastrointestinal tract functioning 
normally after the repair up to the time of 
death. In gastrointestinal symptoms of new- 
born babies indicating obstruction, the authors 
recommend roentgen study after the ingestion 
of barium sulfate. This should be done early to 
facilitate the diagnosis of the type and the 
situation of the lesion. In their patient, the 
roentgen examination showed pneumoperi- 
toneum and the escape of barium sulfate to the 
right flank. 

They advocate surgical intervention in case 
of perforation if the condition of the child 
warrants it. Even with the lack of the usual 
symptoms and reactions of infection, sepsis 
should be suspected. The peritoneal contents 
should always be cultured, and blood cultures 
should be made more frequently than is the 
custom at present. Sulfanilamide was well 
tolerated by their patient and should be used, 
they believe, if the organism found is suscept- 
ible to the drug. Transfusion is also recom- 


mended.—R. S. Bromer. 


Mour, WERNER. ROntgenuntersuchungen bei 
tropischen Dickdarmerkrankungen. (Roent- 
gen examinations in tropical diseases of the 
colon.) Fortschr. a. d. Geb. d. Réntgenstrahlen, 


July, 1939, 60, 14-35. 


This publication is based on the varied and 
abundant material of the Institute fo: \ropical 
Diseases at Hamburg. Studied by barium 
enema were 57 cases of amebic dysentery in 
active and inactive stages, 13 cases of bacillary 
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dysentery, 44 cases of colitis of indeterminate 
etiology, 17 cases of mucous colitis, 4 cases of 
schistosomiasis, 3 of lambliasis, 10 of sprue, and 
1 of balantidiasis. It is the author’s opinion 
that there is no characteristic appearance for 
any of the specific colitides and that they do 
not differ from each other or from nonspecific 
colitis in the roentgen findings. The roentgen 
examination is, however, of value and impor- 
tance in determining the location, extent, and 
severity of the lesions.—W. 4. Evans, Fr. 


GrianTurco, Cesare, and DrenckHann, C. H. 
The réle of perirenal injections of gas in the 
radiological study of the adrenal glands. 
Radiology, April, 1938, 30, 500-504. 


The authors give in detail the technique for 
injection of gas in the perirenal space as an aid 
in the diagnosis of adrenal gland tumors. They 
give the reports of 2 cases in which this proce- 
dure was done. 

As this is a technique article, it cannot be 
abstracted in a few paragraphs and those in- 
terested should read the entire article —f. H. 
Harris. 


GYNECOLOGY AND OBSTETRICS 


Puitipp, E., and Huser, H. Vergleichende 
histologische und réntgenologische Unter- 
suchungen tiber den interstitiellen Tubenab- 
schnitt. (Comparative histological and roent- 
genologic studies of the interstitial portion 
of the salpinx.) Fortschr. a. d. Geb. d. Rént- 
genstrahlen, July, 1939, 60, 1-14. 


These studies are concerned chiefly with the 
causes of tubal obstructions as demonstrated 
by salpingography. Obstructions may occur by 
kinking of otherwise normal tubes in marked 
degrees of anteversion or retroversion of the 
uterus. The position of a tube may also be so 
distorted by a uterine tumor as to be ob- 
structed. In true obstructions, inflammation 
plays a very secondary réle to endometriosis in 
the experience of the authors as a cause of 
obstruction. The roentgen findings in inflam- 
mation are often uncharacteristic; only rarely 
is complete obstruction observed and as a rule 
the changes are most pronounced in the lateral 
ends of the tubes. Endometriosis produces ob- 
struction in the interstitial part of the tube and 
is often confined to this part. Sterility is the 
most important clinical result of endometriosis 
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and this occurs in three ways. The salpingeal 
endometriosis may extend to the peritoneal 
cavity causing complete obstruction of the 
tube with endometrial polyps. Many causes of 
sterility after the age of thirty-five (senile 
sterility) are due to a limited endometrial pro- 
liferation into the interstitial part of the tube. 
The salpingographic picture in these cases is 
characteristic in the sharp pointed appearance 
at the openings of the tubes. Myomas may pro- 
duce sterility through direct obstruction, but 
the more common cause is an associated endo- 
metriosis. In the authors’ group of 162 myomas, 
$4.9 per cent exhibited a tubal endometriosis 
and in 29 per cent there was complete bilateral 
tubal obstruction. If a myoma is to be removed 
to correct sterility, the patency of the tubes 
should always be determined first—W. AZ. 
Evans, Fr. 


GENITOURINARY SYSTEM 


Hunt, Howarp B., and Popma, Atrrep M. 
Excretory urography by the intramuscular 
injection of diodrast. Radiology, Nov., 1938, 
31, 587-594. 

The well established benefits of excretory 
urography may be extended by making the 
procedure available in cases in which intra- 
venous administration is difficult or impracti- 
cal, such as in infants and children, or in adults 
with buried or blocked veins. 

For intramuscular administration, the au- 
thors use diodrast (Winthrop), a 35 per cent 
solution of iopyracil. Ten to 20 cc. is used in 
children and 20 to 30 cc. in adults, giving one- 
half the dosage in each buttock. Novocain 
without adrenalin is given with the diodrast in 
some cases. Structural details are usually best 
shown in thirty to forty minutes. 

The method of administration of the opaque 
solution has been used in 18 cases, 10 of whom 
were children, and the authors were able to 
obtain films of diagnostic significance. There 
were no clinical evidences of injury at the site 
of injection.—¥. H. Harris. 


NERVOUS SYSTEM 

Maksim, G., HentHorne, J. C., and 
BAcH, H. K. Neurofibromatosis with malig- 
nant thoracic tumor and metastasis in a 
child. 4m. F. Dis. Child., Feb., 1939, 57; 
381-390. 
Generalized neurofibromatosis is a relatively 
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rare condition, and its occurrence in children in 
a fully developed and clinically recognizable 
form is even more rare. Neurofibromatosis, or 
Recklinghausen’s disease, is to be distinguished 
both from solitary neurofibroma, a condition 
which is found frequently, and from fibrocystic 
disease of the bone (hyperparathyroid disease), 
which also bears Recklinghausen’s name. 

A classification based on the clinical char- 
acteristics of the disease is as follows: 

Incomplete Form (Forme Fruste). This form 
of neurofibromatosis consists in patches of brown 
pigmentation (café au lait spots) on the skin 
of the body and on exposed surfaces and is the 
type most commonly found in children. These 
pigmented patches may precede by years the 
development of other manifestations of the 
disease. 

Multiple Neurofibromas. Under this heading 
may be grouped those cases in which cutaneous 
and subcutaneous tumors arise from the skin, 
from subcutaneous tissues or from any of the 
peripheral nerves. In addition, there may be 
included those cases in which tumors arise 
from the sympathetic, the spinal or the cranial 
nerves. 

Neurofibromatosis with Osseous Changes. A 
classification of osseous changes as being part 
of the picture of neurofibromatosis was first 
given by Brooks and Lehman. These osseous 
changes include (1) scoliosis, (2) abnormalities 
in growth and (3) subperiosteal cysts. Weber 
and Perdrau later further enlarged on the sub- 
ject of changes in bone and discussed “‘perios- 
teal neurofibromatosis.” 

Elephantiasis Neuromatosa. This form of the 
disease consists of an unsightly prominent over- 
growth of the skin and the subcutaneous tis- 
sues, most frequently about the scalp and head, 
although it may involve any part of the body. 
It is usually an advanced form of the disease 
and hence is found chiefly in adults. 

The authors report a case of a girl of twelve 
years who was referred for treatment with a 
diagnosis of intrathoracic tumor. The case pre- 
sented many interesting features. There was 
no hereditary factor found and the appearance 
of congenital defects or anomalies was limited 
to a congenital convergent strabismus. The 
mental development as far as could be judged 
was normal. No definite etiologic factors were 
apparent, and the onset of the disease was 
sometime after the age of three years. Within a 
period of a few years the disease then developed 


794 Abstracts of Roentgen and Radium Literature 


rapidly, so that when seen the patient already 
had pigmented areas, generalized neurofibro- 
matosis and osseous changes. Areas of erosion 
were found on roentgen examination in the 
skull, on the right side of the foramen magnum 
and the inner table in the right parietal region. 
A large dense shadow filled the upper half of the 
thorax, left side. The tumor had displaced the 
trachea and the mediastinum to the right and 
extended up into the apex, producing supra- 
clavicular fullness and widening of the upper 
intercostal spaces on the left. The left side of 
the diaphragm was elevated, and there was 
some secondary bronchiectasis at the base of 
the left lung. Studies of the spinal column 
showed enlargement of the intervertebral 
foramens of the first three cervical vertebrae, 
probably due to erosion secondary to multiple 
neurofibromas. There was secondary erosion 
of the seventh cervical and of the first and 
second thoracic vertebrae on the left side, as a 
result of pressure of the tumor in the thorax. 
The appearance of Horner’s syndrome, which 
was evidently rather recent, was interesting; 
it was questionable whether it was due to in- 
volvement of the left cervical sympathetic 
nerves or was secondary to the malignant 
change in the thoracic tumor.—R. S. Bromer. 


SKELETAL SYSTEM 


Francis, Cart C. Factors influencing appear- 
ance of centers of ossification during early 
childhood. Am. F. Dis. Child., April, 1939, 
57; 817-830. 

Author’s summary: 

1. There is a definite sequence as well as 
date of appearance for centers of ossification, 
but this schedule may be interrupted or re- 
tarded by metabolic or constitutional disturb- 
ance. Height, weight, bodily maturity and even 
mental expansion may show irregularities in 
progress. 

2. Epiphysial rating is the earliest and fre- 
quently the only indicator of disturbance. 

3. Progress in epiphysial rating may be used 
as a delicate measure of constitutional health 
in young children, but it will fail if employed 
as an indicator of bodily maturation. 

4. Sick children show a lag in epiphysial 
rating proportionate to the duration and in- 
tensity of consitutional disturbance. When 
convalescence is completed the epiphysial rat- 
ing advances again. 

5. Epiphysial rating is influenced by avail- 
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able mineral and vitamin D. Children on a low 
mineral ration tend to lag in epiphysial rating. 
As a corollary of this, children growing very 
rapidly will tend to lag in epiphysial rating 
unless they are provided with ample rations of 
mineral and of vitamin D. When the period 
of rapid growth comes to a close the epiphysial 
rating advances rapidly. 

6. Children growing slowly and given a diet 
rich in mineral and vitamins, particularly vita- 
min D, tend to advance rapidly in epiphysial 
rating.—R. S. Bromer. 


Bape, Heinz. Zur Diagnose, Differential- 
diagnose und Therapie des Ewing-Sarkomes. 
(The diagnosis, differential diagnosis and 


therapy of Ewing’s sarcoma.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen, June, 1939, 59, 


558-574. 

In 1921 Ewing separated the endothelial 
myeloma as a special form of osteogenic sar- 
coma with a high degree of radiosensitivity. 
In France this tumor is called the reticulo- 
sarcoma of the bone marrow. The first German 
publications on Ewing’s tumor were by Borak 
in 1928 and 1929. While the incidence is re- 
ported in America as being 10-15 per cent of 
malignant bone tumors, it certainly seems to be 
less common in Germany. 

Pain is the outstanding clinical symptom. 
Fever with swelling and redness of the over- 
lying skin often leads to a diagnosis of osteo- 
myelitis. The joint is almost never affected. 
Metastases occur earlier than in osteogenic 
sarcoma. Over go per cent of the cases appear in 
the first three decades. The long bones are 
most commonly involved, usually in the diaph- 
ysis. The roentgen picture is characteristic, 
but not pathognomonic. There is a spindle- 
shaped expansion of the bone, onion skin perios- 
teal reaction, and spicules are usually lacking. 
Destruction of bone occurs later and may be 
complete giving a tabula rasa appearance. 

A group of 10 cases where the diagnosis with- 
out doubt was Ewing’s sarcoma is reported. 
There were 6 children, 1 boy and 3 men ranging 
from one and a half to thirty-four years of age. 
Special features were a rather long history of 
pain or discomfort one to two years before the 
discovery of the tumor in 2 cases. In 1 patient 
there was a fracture in the lower third of the 
femoral shaft one year before the appearance 
of the tumor. A study of the films made at the 
time of the fracture revealed no evidence of 


VoL. 42, No. § 


tumor and the fracture healed in a normal 


manner. In this group of cases a misdiagnosis of 


osteomyelitis was often made from the roentgen 
findings. Not only may pyogenic osteomyelitis 
resemble Ewing’s sarcoma, but osseous syphilis 


and tuberculosis may also do so. Some cases of 


bone cyst, chondrosarcoma, and other bone 
sarcomas may closely simulate Ewing’s tumor, 
as a number of illustrative cases indicate. 

For treatment the author recommends in- 
tensive preoperative irradiation of the tumor 
and neighboring lymph glands, radical excision 
of the tumor, and then perhaps postoperative 
irradiation.—W. A. Evans, Fr. 


VosHELL, ALLEN F., and Taytor, K. P. A. 
Regeneration of the lateral condyle of the 
humerus after excision. 7. Bone & Foint 
Surg., April, 1939, 27, 421-424. 

The most common type of fracture involving 
the elbow in childhood is the supracondylar 
fracture with variations, next in frequency are 
the fractures of the single condyles, followed by 
the epiphyseal separations. When a fracture 
occurs, the loosened fragment assumes a dis- 
placed position consistent with the direction 
and amount of the fracturing force and pull of 
the attached muscle structures, due to the 
small size of the fragment, the swelling of the 
whole region, and the traction force exerted 
by the irritated muscles with resultant dis- 
placement and torsion of the loose fragment. 
Closed reduction is difficult and usually in- 
accurate and incomplete, while immobilization 
tion is most uncertain and frequently impos- 
sible. Hence, open reduction and internal fixa- 
tion are very frequently resorted to and offer 
the only certain procedure for union and early 
immobilization. Periodically a loose fragment, 
perhaps a whole condyle, may be removed in 
its entirety with or without the epicondylar 
epiphysis. The natural expectation following 
excision of the capitellum is that the elbow 
would become distorted, since the ulna should 
tend to slide laterally into the cavity left 
empty by removal of this bone; this would 
probably cause an increase in the carrying 
angle and changes in the amount of motion. 
To expect regeneration of the lost condyle 
would be contrary to expectation, and has 
never before been reported so far as the authors 
could determine. 

Voshell and Taylor report a case in which the 
lateral condyle of the humerus (capitellum) 
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was excised, followed by complete regeneration 
in two years with no postural or functional de- 
formity or disability. The roentgenograms 
which are reproduced show the original fracture 
with the operative and late results. The lateral 
epicondylar epiphysis was allowed to remain at 
operation which may account for the develop- 
ment of a new unit. No functional disability 
developed, and the only slight objective evi- 
dence of such an injury is a moderate promi- 
nence on the outer aspect of the elbow.—R. §. 
Bromer. 


KiassEN, Karu P., and Curtis, Georce M. 
The calcium and phosphorus metabolism in 
ossifying fibroma of the mandible. 7. Bone & 
Foint Surg., April, 1939, 27, 444-450. 

The authors state that reports of studies on 
calcium and phosphorus metabolism of patients 
with ossifying fibroma of the mandible could 
not be found on extensive search of the litera- 
ture. They report a case with complete balance 
metabolism studies of calcium and phosphorus 
in a patient presenting the typical clinical and 
laboratory findings in this disease. The roent- 
genogram of the right jaw showed a multilocu- 
lar cyst with expansion of the cortex. Five days 
before the commencement of actual balance 
determination, the patient was placed on a low 
calcium and phosphorus diet, while the water 
intake was maintained at a level of 1,000 cc. 
per day. The balance was determined over a 
period of nine days. 

The calcium and phosphorus metabolism 
was found to be normal. There was no increase 
in the phosphatase activity of the serum.—R. 8. 
Bromer. 


HopceEn, Joun T., and BRENNECKE, FRANCES. 
Osteochondroma of the fibula with resultant 
foot drop. 7. Bone & Foint Surg., April, 1939, 
27, 405-408. 

Benign bone tumors are noted most fre- 
quently during adolescence. These are often 
brought to light because of slight deformity or 
during roentgenographic examination. Oc- 
casionally their presence is suspected in the face 
of a bursitis, a stiff joint, soft tissue irritation, 
or actual tumor presence. Rarely do such 
growths demand immediate surgical inter- 
vention because of complicating nerve involve- 
ment. 

The authors report 2 cases because the symp- 
toms presented indicated progressive nerve in- 
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volvement with interference of locomotion. In 
the first patient the osteochondroma was 
situated on the posterior and outer aspect of the 
fibula, upper third. In the second it involved 
the inner and posterior aspect of the upper 
extremity of the fibula. Each patient showed a 
definite foot drop on physical examination. 
Review of the literature revealed no reported 
cases of foot drop subsequent to peroneal in- 
volvement in an osteochrondroma.—R. S. 
Bromer. 


Scorr, Rotanp B. Chondrodysplasia: Heredi- 
tary multiple cartilaginous exostoses. 4m. F. 
Dis. Child., May, 1939, 57, 1075-1084. 


Five cases of chondrodysplasia in a single 
Negro family are reported in this paper, making 
a total of 8 cases involving the Negro race re- 
corded to date in the American literature. The 
cases illustrate the usual familial character of 
this disease, which shows a tendency to con- 
form to the mendelian law of inheritance, oc- 
curring predominantly in males, in the ratio of 
3:1. The family tree of the Negroes reported 
by Scott showed a male predominance of 5:3 in 
the affected members. The line of descent ap- 
pears to be definitely more paternal than 
maternal. Characteristically, the sites of pre- 
dilection for the skeletal anomalies in his pa- 
tients were the metaphyses of the long bones, 
the costochondral junctions, the cristal borders 
of the pelves, the scapulas and the clavicles. 
The membranous bones of the face and skull 
were not involved. 

Multiple exostoses involving various parts 
of the skeleton were present in each case. They 
are said to have a special predilection for the 
region of the knees, where their invariable 
presence may result in a genu valgum deform- 
ity. More or less dwarfing of stature, seen in 
each case except one, is characteristic of the 
disease, and it becomes more obvious as skeletal 
maturity is reached. The lack of growth affects 
the lower extremities, not the trunk, and is due 
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to premature union of the epiphysis with the 
shaft. Of interest, Scott says, is the fact that 
enlargements at the costochondral junction 
(rosary) occurred in all cases. Exostoses in this 
location, while possibly lacking the smooth, 
rounded contour of the typical rachitic rosary, 
on superficial examination may nevertheless be 
confused with the true rachitic rosary in a Ne- 
gro child who also presents dwarfing of stature 
and genu valgum deformity. Apparently such 
gross findings as beading of the ribs, knock knees 
and dwarfing may occur in cases of hereditary 
multiple exostoses uncomplicated by rickets. 

Roentgenograms in his cases revealed the 
following characteristic features: (1) excessive 
length and width of the metaphyses due to in- 
complete conversion of the metaphysis into the 
diaphysis; (2) irregular and incomplete ossifica- 
tion of cartilage rests, indicated by cystic and 
osteoporotic areas, and (3) multiple exostoses, 
which formed a prominent but not a funda- 
mental finding. 

The diagnosis of chondrodysplasia is usually 
made without difficulty. Roentgenograms of 
the enchondromas in cases of this skeletal 
dystrophy often present soap bubble vacuola- 
tions which may roughly simulate such cystic 
bone diseases as benign bone cyst, giant cell 
tumor and Recklinghausen’s osteitis fibrosa 
cystica. However, the history together with 
the physical, blood chemical and roentgen find- 
ings usually indicates the true diagnosis, which 
makes biopsy rarely necessary. 

Some of the findings presented by the father 
of the children reported by Scott, namely, 
dwarfism, bony swellings about the epiphysial 
ends of the long bones, beading of the ribs, 
lordosis and trident hand, also commonly ap- 
pear in cases of chondrodytrophia foetalis. On 
this basis, some authors have stressed a possible 
relationship between this disease and hereditary 
multiple exostoses. Other writers have ex- 
pressed the opposing view that there is no rela- 
tion between the two bone dystrophies.—R. 8. 
Bromer. 
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